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PREFACE. 



The present volume is an amplified edition of the work on 
Consumption and on certain Diseases of the Lungs and Pleurce, 
which was published in 1878. The entire work has been re- 
considered, and for the most part rewidtten ; and new chapters 
have been added on the Physical Examination of the Chest ; on 
Asthma ; on the Etiology of Phthisis ; on the Complications of 
Phthisis ; on the Surgical Treatment of Pulmonaiy Cavities ; on 
Hydatid of the Lungs, and on Mediastinal Tmnors. The prophy- 
laxis and treatment of Consumption has, contrary to the general 
plan of the book, and with the view of avoiding repetitions, been 
dealt with in chapters apart from those in which the varieties of 
the disease are described. 

The author tmsts that no apology is needed for the compara- 
tively large portion of the work which has been devoted to treat- 
ment. Only those measures of treatment, however, have been 
advocated of the value of which the author has been practically 
convinced, and many remedial measures have on this account 
been omitted or only barely alluded to. In thus exercising his 
discretion, the author has felt the double responsibihty of, on the 
one hand, avoiding a multiplicity of remedies that would only 
prove an embarrassment to the earnest practitioner, and, on the 
other, of omitting nothing of real value in treatment. 

The author is conscious of some failing in both these dkections, 
especially in the section dealing with the climatic treatment of 
Phthisis ; all that he can plead is that he has written up to the 
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limits of his present convictions and experience ; his responsibil- 
ity is lightened by the knowledge of the recent works written 
by those able climatologists to whom he has alluded in the text. 

The very friendly reception which his former work met Avith 
by his professional brethren, encom'ages the author to hope that 
some of the short-comings of the present book will be indulgently 
attributed to the increasing cares and interruptions under which 
it has been written. 

The sincere thanks of the author are due to many friends who 
have helped him by suggestions and information in the course of 
his work, and acknowledgments are also due to his friend, Mr. 
J. Bland Sutton, for careful revision of proofs and preparation 
of Index. 

62 WiMPOiiE Street. 
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DESCEIPTION OF PLATE I. 



Fig. I. — Acute miliary tuberculosis. Lung : two alveoli which have be- 
come fused together. Alveoli filled with large epitheloid cells. Tubercle- 
bacilli in large numbers between the cells, and in a few instances within the 
cells (a a), X 400 

Fig. 2. — Phthisis, Lung : section from wall of minute cavity. Inner mar- 
gin of cavity teeming with bacilli. No bacilli elsewhere. 
a. Cavity. 
h. Bacillary margin, 
c. Surrounding caseous tissue. X 75 

Drawings made by Mr. Edgar Thurston, from specimens prepared by Dr. 

Percy Kidd. 

{This plate appears also in the volume of the*' Medico-Chirurgical Transac- 
tions'" for X^m. 



DESCRIPTION OF PLATE II. 

Pig. 1. — Sputum from a phthisical patient showing bacilli. x 400 

Pig. 2. — Pus removed from the interior of the pleura in a case of empyema 
of tubercular origin, showing abundance of bacilli. X 400 

Drawings by Mr. E. Thurston, from preparations by Mr. Taylor. 

Pig. 8. — Naked-eye appearance of a cover-glass on which secretion from a 
pulmonary cavity was spread and treated by Ehrlich's method of staining. 
The tubercle-bacilli are grouped together so thickly as to be visible to the 
naked eye as red points. 

Preparation and drawing by Dr. Percy Kidd. 
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DISEASES OE THE LUNGS AND PLEUEiE. 



CRAPTEE I. 

ON SOME ESSENTIAL POINTS IN THE ANATOMY AND FUNCTIONS OF 

THE LUNGS. 

Before proceeding to discuse the pathology, detection and treatment 
of chest diseoseB, it will bo well perhaps to rccull to the I'euoUection of 
the reader, certain essential features hi the anatomy and configuration of 
the lungs, which are very practically concerned in the phenomena they 
present. Unfortunately, physiology is so widely separated from practical 
medicine in our schools, that the student has to reiearn the one in its 
application to the other. Who for instance can rightly nnderstand the 
phenomena of asthma, emphysema, pleuritic effusion, or pneu mo- thorax, 
without a working knowledge of the statical and dynamical conditions of 
respiration in health. It was on the other hand complained by Addison, 
that morbid anatomy had not been eufficiently used to cast light upon the 
structure and function of parts in health, and it may perhaps bo assumed, 
that the link between physiology and pathology is not 60 clearly obsen'ed 
nor so firmly maintained in our minds as it might well I*. Lot this r&- 
flection bo my apology for devoting a chapter to certain physiological and 
anatomical considerations. 

Anatomy. — Perhaps one could not better summarize the rough anatomy 
of the lung than by quoting the first four aijhorisms of Addison respect- 
ing it, viz, : " 1. That the ai-rial cellular tissue of the lungu is made up of 
well-defined, rounded, or oval lobules united to each other by interlobular 
cellular membrane, each lobule constituting a sort of distinct lung in 
miniature, liaving its own separate artery and vein; 3, that these lobules 
do not communicate directly with each other; 3, that they do not consist 
of the globular extremities of as many bronchial tubes, but are made up 
of a collection of cells in which, by a common opening, a minute filiform 
bronchial tube abruptly terminates; 4, that the pulmonary artery accom- 
panies the bronchi, branch lor branch, to the minutest divisions of the 
latter." ' 

' Observ'ationB od Uie Anatoiuy of the Lungs. Medico-Chirurg'icu,) TrsnBUc- 
tiona. vol. xxiv.p p. 146. Also New Sydenham Society's (.■oUectiOQ of Addison's 
Workii, p. 3. 
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If we trace tlie bronchia] tubes from the trachea Into the recesses 
the longs, we find that in the coarse of subdivisiou they present curtain 
important cliangea of structure. They divide in a peculiar way: I, from 
the main bronchi down to the calibre of ^ in. they divide symmetrically 
or dichotomously; 2, beyond J- in. the bronchi proceed in straight lines, 
gradually diminishing in size and giving off lateral branches alternately at 
an angle of 45'^; 3, the lateral branches again divide dichotomously until 
they reach a diameter of about j^ in., when they terminate in the alveO' 
lar canals or passages, the lobules referred to by Addison. 

Down to a diameter of j'j in. (1 mm.), the bronchial divisions are 
possessed of cartilages and muscular coat, are lined by a ciliated opithfr^^ 
lium and are furnished with mucous glandi^. Their arterial supply id! 
thus far derived from the bronchial artery, the capillaries of which tep> 
minate in the bronchial veins, forming a part therefore of the syslemie, 
circulation. 

Below the diameter of ^ in. (1 mm.), the bronchioles have neithi 
cartilages, mucous glands, nor any continuous muscular coat; circular and 
longitudinal elastic fibres replace the muscular coat and the epithelium 
lining them is flattened. Their arterial supply is still derived from the 
bronchial artery, terminating however in the pulmonary venous capillaries 
and forming therefore a part of the jmbnonarif circulation. 

The alveolar canals or passages, into which the ultimate broQchiol«ft-j 
enter, are relatively large and immediately snbilmde dichotomously two (w^i 
three times, then terminate in somewhat bulbous ends — the infundibula. 
The first divisions of the alveolar canals aro each somewhat larger than 
the ultimate bronchioles. The distance from the termination of the 
bronchiole to that of the infundibula, i.e., to the extreme periphery ol 
the tnng, is from y^ to J of an inch. 

The entire inner surface of the alveolar passages and their infundibular' 
terminations is pitted by little secondary recesses, the alveoli, g^ in. to 
y^ in. diameter. 

The alveolar passages and infundibula consist mainly of a framework 
of elastic fibrous tissue with a few unstriated muscular fibres; the alveoli 
or recesses within them are lined by a single layer of capillaries supported 
by a delicate membrane with elastic fibres, the elastic fibres forming baiir> 
dies arranged round the o^Htnings of the alveolar recesses into the common 
infundibular poeaages ; here the smooth muscular fibres are also found in 
greatest abundance. A delicate epithelium lines the alveoli. 

Each lobule of the lung ia thus mode up of the branched alveolar 
passageR and the alveoli opening into them, connected witli one terminal', 
bronchiole; it measures from about ,', to J^ in. in diameter. 

With regard to the blood vessels of the lungs, it should be borne in 
mind that the pulmonary artery carrying dark blood, sulidivides with thw 
bronchial tubes and finally furnishes a capillary layer to each alveola^ 
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each brancli proceeding to its cupiltary Jistribution without communi- 
cating witli any other brancli. A. junction between the pulmonary and 
syetemic veraels is, however, effected at the ]>ulinonary lobules by the dis- 
charge of tlie capillaries of the bronchial artery into those of the palmonary 
vein as aforesaid. The veins have no valves, and for the most part take a 
separato course to the root of the lung in the interlobular or pulmonary 
fissures. They anastomose freely. 

Respiratory fixnctinn and mechanism. — In the recesses of the lungs 
witliin the alvooH and alveolar passages is effected that interchange of 
gases by means of which oxygen is on the one hand absorbed, and carbon 
dioxide {CO') exhaled, although no doubt tho minutest bronchi allow of 
a certain oxygenation of blood through their fine membrane. The laws 
under which this interchange is carried on are those which regulate the 
diffusion of gases and their passage through moist membranes, but some 
physico-chemical processes are also involved which are probably somewhat 
complex. This is, eo to Bj>oalc, the nnclcus or basis of the respiratory 
function, but in order that this function may go on uninterruptedly, it is 
obvious that special provisions must bo made for a regulated renewal of 
the blood operated upon, and a thorough and sustained ventilation of the 
minute air chambers in which the process takes place. The rhythmio 
contractions of the right ventricle of the heart ensure a continuous cur- 
rent of blood through the alveolar capillaries, and tho rhythmic respira- 
tory movements secure, under conditions to bo immediately stated, a 
thorough ventilation of the lungs. 

Let us now glance at the mechanism by which these respiratory m.ove- 
Dients are effected. It need scarcely be observed that in the fcetus at the 
full term the lungs are in a state of complete and airless collapse, that 
the diaphragm is in a position of extreme convexity upwards, and the 
tliorax in the position of utmost contraction, the respiratory function 
being effected by tlio intereliange of gases between the ftetal capillary 
tufts of the placenta and the maternal blood in which they are steeped. 

In tlio new-bom child, however, on the placental circulation being 
interrupted, carbon dioxide accumulates in the blood and stimulates the 
rcspiratoiy nervous centres, thus exciting acts of inspiration. This central 
nervous stimulation wonld probably not alono be sufficient, hut it is sup- 
plemented on the first exposure of the child to the external air, by a 
general excitation of the cutaneous nerves causing etrong inspiratory 
movements. In tho Gnlstonian Lectures for 1872, Dr. Hensley conjec- 
tured that the first expansion or unfolding of the air cells of the lungs in 
the infant, was caused by the ]>enetration of the blood through. their 
capillaries: and this view was suptTOrted by some experiments made in tho 
flame year by Liebermann, who roughly imitated the structure of an air- 
Boc by taking two ox-bladders, placing one within the other, and betweeu 
them a layer of india-rubber tubing. On injecting oil through the tubing. 
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I tho bag, previously collapsed, expauded, drawing in air with a peruGptibla^H 

I sound.' Probably all these forces come into operation nearly simultane't^^l 

I ously, and we thus get successive inspiratory expansions of the chest, iD^^| 

obedience to which the air penetrates the lunga, and is never again fol^^i^H 

expelled. ^n 



It is not at all cnrioas that the Inngs, thus once inflated, should remain 
more or less permanently expanded, retaining in their interior a certain 
amount of air. They, hke any ordinary elastic air bags, would do this, 
whether in or out of tho body. But in the body, whether during life 
(within the limits of ordinary respiration), or after death the lungs are 
expanded beyond the point to wliich they would, from their mere elasticity, 
revert. This is a fact admitted by modem physiologists, but not, so far 
as I am aware, explained by them, nor is its importance in clinical medi- 
cine sufficiently recognized. I am, therefore, the more deairoas to draw 
attention to it here. 

We have no difficulty in understanding how, niter the separation of 
placentn, the gradual accumulation of carbon dioxide should excite 
medullary centre to initiate respiratory movements, and how further ex- 
citation should he conveyed to this centre from the peripheral nerves, on 
the sudden contact of cool air with the surface of the body. Moreover, 
we may well believe that tho physical effect of a diversion of the blood 
through the lungs would be to unfold the air vesicles, and thus enable 
them to become permeated witli air. In order to account, however, for 
the maintenance of tho lung in ihe semi-expanded state we must further 
assume that when tho muscles of respiration, which are for the most part 
inspiratory muscles, liave once been excited to action, they remain perma- 
nently shortened by virtue of their vital contractility or /oiiiis. And in 
the course of tiHBue growth, the ribs and cartilages become moulded 
that wider arc which they have thus been brought to assume. 

The contractile jiower of the lungs derived from their residual tenBi< 
has been measured by dJifereut observers with somewhat ilifferent resuU 
Dr. Carson, in 1S30,' demonstrated the existence of this reserve tensli 
and estimated if in different animals as equivalent to from six to twenty, 
or more, inches of wate.r, according to the size of the animal. He fully 
perceived the importance of this clastic force, both in the respiratory 
mechanism and as an aid to the circulation. Dr. Carson indeed regarded 
the respiratory movements as due to an antagonism between tho elastic 
resilience of the lungs, and the muscular action of the diaphragm. He 
maintained that the traction of tho lungs upon tho diaphragm gave rise 
to a sense of uneasiness, to overcome which the muscle contracted, but 

' Wien. Med. Zeit. No. 5, 1873. I aiu indebted to Dr. Laudef BrunloD for llio 
reference to this experiment, Hensley's k-cture is brie lly alluded to in the Brit. 
Med. Journiil, June 22, 1873. 

* Philoeopliical TraDsactJona, 1820, pf. 
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tbat the enduring lung-elasticity on the cessation of the mnacular effort 
agiiiii drew up the diuphr^m. This view, although erroneouB, wae hased 
apon an accurate obeervation «f phenomena which were for a long time 
afterwards ignored. 

Itonders, in 1853," made some eiperimenta on the human subject. 
By connecting a manometer with the trachea, and then carefully opening 
the thorax, he was able to ascertain the residual elastic tension of the 
lungs, and concluded that in tlio healthy person it was equal to 80 milli- 
meters (about three inches) of water, ITe further added 20 mm. foF the 
tonicity of contractile elements in the lung. 

Dr. 8alt«r, in 1865,' fonnd the residual tension in the dog equal to 
four inches of water. 

Dr. M. Perls, in 1869,' gives the result of one hundred experiments, 
conducted in the same manner as those of Bonders, upon persons who 
had died of different diseases: ont of these, in 35 cases death had been 
caused by dtscaHcs remote from the lungs, although in most instances the 
lungs were in some degree affected. The highest degree of reaidual 
tension registered by Dr. Perls' manometer from these 25 cases was GO 
mm. of water, the lowest 5 mm,: mean 35.3 mm. 

It is very possible that the experiments of both Donders and Perls 
give results somewhat short of those of perfect health. It is, at all events, 
singular tliat the highest elastic pressure obtained by Perls from one of 
the 25 cases in which the lungs were presumably healthy, does not equal 
that (113 mm.) obtained from coses of bronchitis and phthisis respectively. 

The amount of muscular tissue in the human lung is at most but very 
scanty, Donders added 20 mm. to his estimate of residual lung con- 
tractility on account of muscular tonicity. Strieker admits that here 
and there in the free margins of the alveolar passages nearest the bron- 
chial terminations from which they are prolonged, delicate bands of 
smooth muscular fibre are to be found "which of ten consist of merely 
an isolated fibre imbedded in a delicate connective tissue. The mem- 
braneous walls of the alveoli themselves are entirely destitute of muscular 
tisBQe, nor have I been able to discover any muscular fibres in the m 
compact borders of the individual alveolar septa."' It seems that this 
tissue is more abundant in the lungs of animals. Muller found the lung 
of a d<^ contract on the application of iced water,' 

Although in the human subject we may conclude that so fur as the 

I Zeilschi-ift fQr Rationelle Mediciu. N.F., bd. iii. (18U3), p. 390. 

* Let.'tureB at the Collei;e ot Fhysicifins, Lancet, 1805, vol. ii., p. 142. 
■ Deutches Arcliiv fflr Kliaisphe Medicin, bd. vi. (1860), p. 1. 

* Human aed Comparative Histology, NewSyd, Soc. Edit,, vol. ii.. p. 60. 

' Ludwig's Arboil*n, 1889, p. 64, Dr, BrunUin informs me that this contract- 
ility was found to cootiaue for two days if the luugs were supplied with blood by 
artificial circulation. 
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lung proper ia concerned, mnscular action takes no direct part in 
respinitory meelianiem, it is yet imposaible not to see tlint the muscll 
containing bronchiul tubes which ramify throughout the lunga with whi 
texture they are in intimate union, must indirectly add to their coiiti 
tility. We are more concerned now, however, with the purely elastic 
elements of the breathing apparatus. 

It is curious that whilst the residual tension of the lungs tiad been 
thus so carefully tested and measured, the thoracic tension necessariiy 
equal and opposite to it should have almost escaped observation, or ratlter 
should have been deliberately misplaced as an expiratory force. 

It was maintained by Hutchinson nearly forty years ago, in an abl 
and elaborate paper read before the Royal Medical and Chirurgical 8oei< 
of London,' that ijtspiration U a wholly musaiiar act; tJm muscles 
expanding tlie thorax having to eoidend against, (1) the elastic resistat 
of the lungs; (3) tlu. inetiln and elastic resistance of the chest walls, 
piration on the other hand beimj effected by the eloitic recoil of the lunge 
and chest walls. This view of the mechanism of healthy breathing haa 
been accepted without question by the authors of most of our phystologi-i 
cal toit-books. Ilntchinson estimated the resistance to each inspirati 
arising from the chest walls alone, at more than 100 lbs., and in d< 
inspiration at from 400 to 1000 lbs. 

There are certain facts, however, many of which have been long 
known, which clearly show that in quiet inspiration there is no inertia or 
elastic resistance of the chest walls to be onercome, but iliat on lite contrary 
the t/uiracic elasticity is a reserve force of appreciable power constantlt/ tend- 
ing to enlarge tlie titorax, and tlierefore acting infawr of inspiration. 

That this must be so, would follow as a matter of reasoning from 
what has been obseni'ed above respecting the state of tension in which 
the lungs are maintained, so long as they remain heal tliy, throughout life; 
bat more fully to demonstrate mj proposition, I will briefly refer to soma 
observations and experiments of other authors as well as my own. 

The latu Dr. Salter ' was, I believe, the first to point out that at tl 
commencement of breathing, the elasticity of the cliest walls should 
placed as an inspiratory force. By a simple experiment he showed tl 
ill the dead subject, the thonix, when relieved from the traction of 
lungs by making an opening into the pleura, expaitde<l to the extent 
■jJs inch. Paul Bert' (1870) in some ingenious exjHiriments, recordi 
simultaueouBly the elastic pressure of the lungs, and the ex]iansion of tl 
chest wall, at the moment of opening the pleura of a recently killed doi 
Traubo' in 1ST], found that in the living dog the chest walls on beini 

' Vide Trausttclions of the Society, vol, xxix., 1846. 

• Loc. tit. 

* Lecons sur la Kespiration, ItlTO. p. 859, 
'Oeaammelte Beitr%e, bd. i. ; Experimentelie Untersuchunjren, 1871. p. 141 
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relieved from the traction of the langs, expanded in the manner indicated 
by Salter; but Tranbe does not Beem to have been aware either of Salter's 
or of Bert's ezperimente, and he erroneooBly asBorts that the ezpaoaion 
which he attributes to muscular action, is not obtained in the dead ani- 
mal. The table on page 8 contalna the details of ten post-mortem exam- 
inations made by myself in 1876,' to estimate the ext^t to which the 
chest wall would expand of its own resilience, when relieved from the 
traction of the lungs. The difficulty of finding the thoracic organs per- 
fectly healthy in the dead subject is well-known, and out of the ten caaea 
operated upon in only four instances were they approximately bo. The 
experiments were performed after the manner of Salter by taking a fine 



IT 




tnbe, A, expanded below and having stretched across its expanded ex- 
tremity, B, a i»iece of caoutchouc provided with a projecting button, C. 
The instrument having been filled witli colored fluid, was bo adjusted that 
the button was accurately applied to the third cartilage, the integuments 
having been previously refiectcd from the front of the chest. The level 
of the fluid having been noted on the scale D attached to the stem, the 
thorax was cautiously opened and an immediate rise of the colored flnid 
was observed. A simple calculation enabled one to ascertain the actual 



' "OnBomeefTectsof Lung- Bloaticitjr ii 
peal TronsuclioDS, vol. lix. 



Health and Disease." Medico-Chirur- 



DISEASES OF TIIE LCNOB AND FLBUK& 



' 




Right lung ud he rent, emphyaemalous; left 
free, slightly emphysematous; abdomen 
flaccid. 

Slight further rise on making two fresh 
openings atSth space; slight bronchitis. 

Right lung adherent, nide more prominent; 

of the right. 
Lungs quite healthy, no adhesions; col- 
lapsed to about Jth of bulk; rigor mortis, 

(Edema of both lungs, recent pleural adhe- 
sions both sides. 

toua; three pints of serum In left pleura. 

connected with trachea registered no 

Eigor mortis passing off; abdomen distend- 
ed, cheat-walls rigid, lungs emphysema- 
tous, but collapsed halt an Inch. 
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«xpuiBioii registereil. Tlio ri-'Bulta of the experiments will be seen in the 
table. In the four comparuttvcly healthy caees the expanaious meueured 
were 1.G3 mm., 2,143 mm., 2.39 mm., and 3.19 mm. respectively.' 
These figures, email though they are, indicate pretty well the limits of 
expBneioQ of the ribs during calm breathing. Thaa Hntchinaon calcu- 
lated the costal movement in health at Vj to iline=l to 3mm,: Sander- 
son givoB 1.6 mm. My own meaanremente would give rather a higher 
figure, viz., 2 to 3 mm. Bnt from some careful tape measurements I have 
found the total circumferential expansion in health (in quiet breathing) 
not to exceed | to ^ in. (4 to 8 mm,), in some exceptional cases i to J in. 
Age, sex, and many other conditions influence the mobility of the thorax. 
It would appear then — and this is the point to which I wish especially to 
direct attention — that in health tkronghovt ardifutry impiralion, the limit 
of thoracic recoil, which we mnij call the reserve capacity of the thorax, ie 
iarelif reached; and there/ore that the sole resistance to be overcwne by lite 
invpirntory munclea is that of the lungs. 

In order more clearly to show the main physical conditions present in 
the chest and how they are motlified, (b) during normal respiratory move- 
ments, and (6) iu certain diseases, the subjoined schema or diagram-model 
ot the chest waa designed. 




"he schema consists of a cylinder of glass, closed at each end by a 
metal plate screwed on and [icrforated for the admission of certain tubee. 

'Far fuller detail)! i'i!ap^cting these and other pxpcrinienlH si^ the original 
paper, "On sonie etTects of Lung Elasticttyin Health und Disease," by tlie author 
in the Hedico-Chirur^cal Ti'ansacliona, vol. lix. 
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A central partition, EP, made of sheet india-rubber, diyides the cyliuder 
into two air-tight compartments, each of which, as wUl be presently seen, 
represents one half of the thorax. 

Tube D represents the trachea, and is connected with an elastic bag, 
(c) representing the (left) lung. Tube G communicates with the space 
between the lung and the wall of the chamber, which space, therefore, 
corresponds to the pleural cavity. This tube is connected with a mercurial 
manometer, the free end of which, L, is open to the normal atmospheric 
pressure. Tube B also communicates with the same (pleural) space, and 
is provided with a stop-cock and a mouthpiece. 

Exactly the same parts are repeated on the opposite side of the par* 
tition, EF, which therefore represents the mediastinum. 

The apparatus must be ascertained to be thoroughly air-tight. Then 
by partially exhausting the air from chamber A through tube B (trachea 
tubes D and D' remaining open) we cause the bag c to expand to C, the 
mercury in the manometer, HKI, to rise towards the chamber, and the 
mediastinum, EF, to become convex, as indicated by the dotted line. By 
closing the stop-cock B we maintain all the parts in this position. 

If, next, we repeat the same process on the opposite side — partially 
exhausting chamber A' through B' until the mercury I' is at the same 
level as I— the bag c' will expand to C, the mediastinum, EF, will again 
become vertical, and by closing stop-cock B' the parts will be maintained 
in this position of equilibrium on the two sides. 

In the schema thus arranged, we have the conditions of the healthy 
chest rudely but accurately imitated. The two chambers represent the 
two sides of the chest, each containing a semi-expanded lung, C, C, sur- 
rounded by a pleural cavity. A, A', (here greatly exaggerated,* the cavity 
being rather potential than real in the healthy chest), each cavity being 
separated from that on the opposite side by the mediastinum EF, which 
is common to both and equipoised between them. 

The walls of the natural thorax are, however, elastic or resilient in 
every part, although much more stiflfly so than the lungs. We cannot 
exactly represent this resilience of the thoracic walls in our schema. The 
only parts of our apparatus which are at liberty to yield to the excess of 
external atmospheric pressure over that within the pleura?, are the small 
surfaces of mercury at H,H'. Ilence the elevation of the mercury HI, 
H'l', towards the chamber on each side, multiplied by the area of aper- 
tures G,G', and divided by that of the whole surface of the chamber, 
would represent in millimeters the amount of recession of each portion of 
the thorax, provided each portion were equally resilient. 



' This is unavoidable, since the walls of the schema are rigid, and if the bags 
fitted accurately, their further expansion in inspiration could not be represented. 
No fallacy is hereby introduced, however. 
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Althoagh in the natural cheet, the diaphragm yields far more than 
any other portion of the chest wall to the traction of the tnnge; this is 
chiefly becjiuBc its resistantio is weaker, bo that a recession of an inch on 
the part of the diaphragm is only equivalent to the recession of one or 
two millimeters on the part of the ribs or carttliieeH. For it must be 
further remembered, that the diaphragm is not elastic, and that the 
limits of its lensioii are therefore vt.'ry narrow; and Indeed, the elastic 
recoil of the diaphragm depends mainly upon the spring of the cartilagtis 
to which it is attached. Our mercurial columns therefore, after all, vqry 
conveniently and fairly represent the whole thoracic resilience in a lump 
sum. 

Having thus with the aid of our schema rehearsed the statical condi- 
tions of the chest, the dynamics of respiration may be easily demonstrated. 

In order to imitat« an inspiration, aspiration must be miuie simultanc- 
oobIj through the tubes L and L', thus represcii tthg the contraction of 
the diaphragm and inspiratory muscles on the two sides. This can be 
conveniently done by means of a syringe attached to a branched caout- 
chouc tube aCExed to the extremities L L' of the manometers. 

As the mercurial columns rise up the limbs L L' of the manometerB, 
representing the exjiansion of the thorax, the lung C C enlarge by the 
entry of air through trachea tnbes D and D'. 

It will be observed that, during the first part at least of inspiration, 
the weight of the two columns of mercury H I, H' I' tells in favor of tho 
inspiration. This weight of mercury corresponds as before said to the 
outward resilience of the thoracic walls, and counter- balances the elastic 
traction of the lungs. This is a fact, well shown in the schema, and 
which hafl been already stated in the proposition, that in health the resili- 
ence of the eltent wall is in fnvor of inspiration. Moreover, from the ob- 
servations on the dead subject to which I liave already referred, it would 
appear that Ihia elastic aid to ingpiralion obtains throughout the net i» 
caltii breathing. Respiration is thus rendered smoother and less labori- 
ous, elasticity entering as an important item into the inspiratory, as it has 
been long known to do into the expiratory, act. 

The conditions present in the chest as shown by the schema must be 
farther examined in their effects upon the heart and circulation, 

The disposition to the formation of a vacuum in the intra- pleural space 
A, equal to the weight of thd column of mercury H I, causes an aspira- 
tion towards tliat cavity which was at first shown by the convexity of tho 
mediastinum E F (dotted line); and there being a similar and equal as- 
piration towards the pleural citvi ty on the opposite side of the mediastinum, 
it follows that there is a constant determination nf blood towards the cavi- 
ties and walls of the heart — a hollow organ situated within the mediasti- 
I num, and communicating by a systom of tubes with parts outside the 
I thorax, (see fig. 3). This central attraction is forcibly overcome by the 

■^ I 
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muson'.ar ev'r.trawior- -"'f ibe hean. Vtut resumes ite ffwav at the termination 
i»f svsToli'. ail": ni: the rt'tnm of bJciod to the flaccid heart cavities, and 
flU'or.r.is:!::? ::.v f-.-w ihrv'urh ihe coronarr vessels. This aspiration 
to^v:i^«l^ :}:e hmn if^ be ii remembered, in health a constant force, in- 
iTt'aMvi durir.e :n5T':ra::or.. be-d in momentanr abeyance during the more 
fonibio n:::^t.v/.i^ oo:::ra:::on "f iho heart, bnt not wholly extingaished 
t'Yir. a: :bi- er.d of "r.ii^irv tn»:raTion. 

In :hf dr.iw.T.i: .-.r. ^tar^ i-^«. which depicts a somewhat more elaborate 
diaijrtir.i-n^iv'.i'. . f tI.i- v '::•-<; (bni esst-Miaily correscponding with that iUus- 
tniii'.: by r.i:. Ci. :•:■►' Tr.eiiasiiniim is represented by a double layer of 
o:iov.: V.vv,:, vr.. .••s.:.^ a >:« f. cTirit-.Ted with which the manometer, D, 
t!]iow> a: a sr'.s!:.:- ;:;-. r.^piiivv ;»ri*s?ure to which the heart is constantly 
8ub.ii\ TiM :i:n::^":: Thi :r5^:::.;«r. of the '.nnc* from either side. 

Ir. .'::s. v.ss.r.^. h "wiTir. wha: has l>i*vn ctalied the statics of respiration, 
wo niu>: v.i-: *.i:.vv :ht* .iiaphrarm on: of account. It is obvious that this 
nni>vr..:ir nHiv.-rar.i r.r.:?: \k- crawr. i:T»irards and held in a state of ten- 
^:o^. 't\ :ho '',;r.c> :"r :.;: :':o rt-sT .r:i:--*rT nauae, Mr. LeGros Clark, in a 
]vuHr roaa 'vf.n ::.: K va. S v.t-Tv ir. Mar. ISTIJ demonstrated what he 
tiTiv.is- :ho vci,-s.\ :::.>. :. f tht- liayhracm, and the observations of 
Tnjuiv/ ar. : n.. r. riv-.:.:.y thost- of M. M. Garland of Xew York,* show 
bow : 1 . . -. I . ;is: . : r.i . v. : . v. : - •: . : V.e vi :a; hragm importantly modifies the 
plj>>-.. a. > :;::> f ; .^ ;;r.:-.: • ^::>:;r.iv 

I lio v*;iu», .:\ ;»:. . \* ...: jT-".^;^- ■ if I may so aay^ of the thorax to enlarge 
wjtlr.n .iv:;, .. .:::■:>. \*.:: .;:: r. v.; fi v.: ar of or: from without or pressure 
iriMu w :::..-,, > a :v. >: va. ::.*:•. it»fvj".;ar.: ir* s<>me diseases, serving to 
pivTr.: ::u .::.c> fr ::: ;r\>.<:;:\ viur::^ loniix^rarv conditions of inflam- 

l! >\o \\k ;,: :i ,.iM . : ■ /■..-: ..t. we nnd that, whereas on the 
lu'a:thx ^^.io .^. ,-.., ;; .;,^ .;->:-■«-:,:: i^ -atural or increased, on the 
^^:lu :>;.!, ;: . ..:;::.,. I. il-r. ;< - ^ r^:rrti: wiih expiration, and in- 
spira'.M^v. .< ...;/x:v": :\ :.»-.v.. <"':■ . *-.':. -.v^i inswoiion, we find the 
iiv.o ^ra!;',;.,i::..: >. -. .....'. 1. . -,,:.;■, <: r-^ ". ::'.n:.'j ihe i^:eural surfaces, show- 

* • ■ • 

"^ • ' " .-■ '• ': ■ >- I'-.v Vvi:.-.:-.: >.:f.r« l:;:.e iTain. except when he 

^vi;^::> ov a::.-.; :> : l-.v^ .. :;^ :^ : T\-i:::. In faoiJ a# the inflamed lung 

•• ■'••>^''' '•'. : /..s. : ..., ::. -.; ^* -^^ ^ r-::r-:;,:^ :o :be iv>s;iion of inspiration: 

J -^ V...S1 ,. -ix -> riir^.y ox aausted m pneumonia, 

>^* t i.i: ::„■ sx.v;\:. ..- ; :,v. \r .u::^ .,< ;. r;;> osoaivs compression. 

.. ';'"'■> . "a- : -; :■ ,f :ht I lings, the consequencef 

• ^ > **^^ - * : f • :::o rt^^rve canacitv of the 

" ■•• ra\> :r. :v. .\ r:ir rvjssion. save in extreme 

^'■•^^' ■■ ^- ^ : ■ i: ^..: s.. •.. -. : \x. v :;^:. 

,• .,/''..""' y ■."'•*-■ • " ^"' ■ -^-^ :• :■>■ Fncstxei in Ziexnssen's Cy- 
''^•■■'^■••^-..--I's •....-.... > ,_v ,; V. ,:.,:„.,.:. M.l\. Now York. IrW. p. 51. 
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casea Again, it is only in very extreme cases of emphysema that 
eccentric tiioracic resilience ia entirely neutralized. I have directed mjl 
attention especially to this point in many cases, and 1 believe that ths 
lungs are never enlarged so as to be compressed by the ribs. 

With regard to emphysema, the loss of the elastic spring of the cheat-] 
wul! is one of the first important features of the diseiise. In the normi 
chest, a deep breath is drawn by first making a deep espiration, and thi 
a deep inspiration. In emphysema,- the power of making a deep expira- 
tion is partially or entirely lost; the whole reserve capacity of the thorax 
ia taken up, and it is in this direction that the trouble of emphysematous 
people lies. Regarding emphysema as in many eases essentially a disease 
of the lungs of a degenerative kind, we must observe in the constant 
traction of the thoras upon the lungs a determining cause of their en- 
largement. If, as is often tlie case in early life, the chest-walla be soft 
and feeble, they cannot properly expand, and we get a small, narrow, or 
distorted chest. On the other hand, if the elasticity of the lungs be rs^i 
lased by disease, the chest expands gradually to the limits of its reserrftii 
capacity. 

Lymphatic*. — I have preferred to pass on from the consideration 
the general structure of the lungs to a discussion of the meclianism of tl 
respiratory function, and even by way of illustration to refer to some 
morbid states of perverted respiratory mechanism, before completing our 
anatomical description of the lungs, by speaking of their lympliatic and 
nerve supply, I have done this with the view of bringing together these 
points of anatomy and function which are most concerned in the prodiuwi 
tion of phpical signs and symptoms. In the lymplmtic and nervous ap*| 
paratus of the lungs we have, so to apeak, the drainage and functioi^i 
regulating syptems, whose workings are hidden from us for the most par^i 
to be brought to light mainly through the manifestations of disease. In^ 
truth, however, the important part played in pathology by the comph 
lymphatic system of the lung as disclosed to us by the researches at, 
Sanderson ' and Klein,' is becoming daily more clearly discerned as wm 
become better acquainted with the origin of pulmonary diseases and thw 
extension by infective processes. 

If we commence our scrutiny in the walls of the pulmonary alTeoHri 
we find that the spaces of the capillary vascular network contain, indi 
. constitute, lacunie or lymph spaces which are lined or loosely ooonpii 
with protoplasmic connective- tissue cells: the lacunse intercommnni< 
by fine processes and discharge into lymphatic vessels which, in the d» 
of the lung, accompany the minutest snboapillary blood-vessola (pel 
vascular Ij-mpliatica), but which, on the surface of the lung, occupy thsj 
grooves between the lobules (sub-pleural lymphatics). The connecti' 
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tissue cells lining the lacunie in the alveolar walla, send fine protoplasmic 
processes, which insinuate between the epithelial cells of the alveolar sur- 
face (pseudo-stomata), and thus tnaintain the lymphatic aystem in living 
contact with the air spaces. Dr. Hamilton ' describes and figures bc 
granular polygonal cells lying ringly or in groups upon depressions of the 
alveolar surface, but denies their resembliHice to pseudo-stomatous cells. 
"Although (remarks Dr. Hamilton, p. lOij), there seems to be little e 
ilenco tliat these young granular embryonic cells are of a connective-tisi 
type, yet tliat they have a pseudo-stomatous action in transferring foreign> 
bodies from the alveolar cavity to an underlying lymphatic, as claimed by 
Klein and others, can bo verified," 

The sub-pleural lymphatics inosculate by deep branches with the peri- 
vascular lymphatics, and further communicate directly with the pleura 
by means of fine cimals which open ui)on its surface (stomata). Both 
these sets of lymphatics course respectively onwards to the bronchial 
glands. The bronchial tubes also give rise to lymphatics (peri-bronchial), 
which have their rootlets in fine canals and intercommunicating spaces 
in the mucosa, in direct communication with the mucous surface by pro- 
toplasmic processes of connective tissue cells projected between the col- 
umnar epithelial cells. These bronchial rootlets discharge into the larger 
lymphatic vessels of the adventitia, which, like the rest, course onward 
towards the bronchial glands at the root of the lung. The peri-vascular 
and peri- bronchial lymphatics, being adjacent, freely inosculate, especially 
at their finer divisions in the depth of the lung. Connected with the 
peribronchial lymplmtics distinct acini or rudimentary glands Iiave been 
discovered by Prof. Burdon Sanderson in the lung of the guinea jiig, and 
it is reasonable to suppose that they are also represented in the human 
lang, although their existence has not as yet been demonstrated, The 
whole lung is thus pervaded in every crevice of its structure by lymphatic 
tissue, consisting of branched protoplasmic cells communicating with fine 
tubes and iiitei'stitial spaces occupied or lined with endothelial cells. 

Serves. — The nerve supply to the lungs is derived from the anterior 
and posterior pulmonary plexuses, wliich are formed by the interlacement 
of branches from the vagi, joined by others from the sympathetic, chiefly 
from the second, third, and fourth thoracic ganglia. The nerves from 
these plexuses accompany the bronchi, but their exact mode of termina- 
tion is as yet undetermiued. It seems, however, probable from the re- 
searches of Hemak, Stirling' and others, tliat they terminate in the 
muscular fibres of the walls of the minute bronchi, and in their course pre- 
sent ganglia singly ami in groups. One may with tolerable safety infer 
farther that twiga are communicated to the ultimate lobules of the lungs. 

' Pathology ot Biunchitis, etc.. 1888. p. 104. 
■Quain'a Anatomy, 9th edit., vol. h., p. G31. 



CHAPTER II. 

THE PHYSICAL EXAMINATION OF THE CHEST. 

Befoiie proceeding to physical examination, preliminary inquiries ha' 
to be made into tho heiiltli history of the patient, the ciroumatances whioi. 
liave led up to hJa present illness and the chief symptoms which give him 
distress. In the courae of these inquiries the appearance und manner of 
tho patient may be noticed; and the experienced physician, practically 
skilled in the physiognomy of disease, will thus gain information of greab 
value, as a clue to the often confused story of the patient, and in suggest- 
ing to him further questions. 

It would be folly to attempt to learn from a book tho physiognomy at- 
disease: clinical study, an habitually careful scrutiny of tho features and' 
postures of actual snfterers will alono imjiart it. The student will early 
recognize the aspect of turgid lividity and labored breathing of chronio 
bronchitis with dilated heart, from the pallor, anxiety, throbbing Teasela, 
and dyspntea with restlessneaa of advanced aortic regurgitant disease. 
The hectic look of phthisis, the grave drawn lineaments of aethma, the 
swollen features and cyanosed mucous membranes in heart disease, the 
puffy pallor of albuminuria, may in their more marked degrees be soon 
recognized even by the beginner. The finer traits and markings of dis- 
ease, however, require more experience for their detection, and are of even 
more value in suggesting inquiries and often in leading one to suspect tfatt' 
presence of disease bi^fore sufficient signs can be found to justify a poi 
tive diagnosis. Incipient tuberculosis and obscure aneurysm may b»j 
named as two instances in which the features of illness sometimes suggest 
a more guarded diagnosis than the actually discoverable signs would. 

The relationship between physical signs and the diagnosis of pulmonary 
disease is again of a strictly practical kind, although of course depending 
upon acoustic principles, and he who would become a successful ausculta- 
tor, i.e., a good diagnostician, must study auscultation in association with, 
morbid anatomy. Thus will the stetlioscope roveid to him at the bed- I 
side, in most cases, au accurate picture of the lung, heart or pleura under " 
examination, as though the organ were exposed to his view. This inti- 
mate association in the mind between physical signs and the lesions which 
give rise to them is only to be acquired by genuine clinical and poiit-moriem 
observation; uo amount of reading or clinical work alone will suiGce for j 
itfl attainment. 

It is the object of a text-book, however, to supply certain data tat 
comparison and to lay down principles and methods upon which a si 
factory exploration of the cliest is best founded. 
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Shape of Ike Chesl. — It is impossible in a word to desoribo the Bbape 
of the cliest, but it may be sAid in tlie adult to bo conical from above 
downwards, flattened in front and grooved in the posterior median lino, 
eo that the antoro-poaterior diameter in about one-thinl loss tluiu the 
tnmavfrsc. In the cliild thoBo two diameters are more nearly equal. The 
shape of the upper jwrtion of the chest is obscured by the i>ectoral musolos, 
extending from the upper arm to tho claviclo and ribs, giving it a some- 
what square outline. In tho femalo the apparent form of the thorax is 
still further altereil by the mammary development. 

Mtoiurfments of the Chest. — Two instruments are of yalue for clinical 
use in the measurement of the chest, viz., the double tapes' conBistttig 
of tapes oonneeted by a central piece for adaptation to tho apine, from 
which point each tape is graduated. The back piece being carefully held 
over the spinous processes and a mark being made exactly in tho median 
line of the sternum, the two tapes are brought round tho chest at the 
same level and with moderate firmness of application, to overlap one 
another at the front lino. A comparative measurement of the two sides 
is thus at once read off, the sum of the two measurements giving the total 
circumference. 

By holding the tapes lightly the expansion of the chest can bo meas- 
ured during calm breathing, and by making the i>atient take a deep 
breath followed by a f idl expiration the total expansibility is ascertained, 
also, what is equally of value, the contractility of the ehest beyond tlie 
point of ordinary expiration. Finally, a comparison in all these respects 
can bo made between the two sides. 

By means of the ryiiomder* a tracing of the circa mferential outline 
of the chest is obhiined. This instrument consists of two pieces of thin 
lead piping connected by a hinge of mbljer tubing. The hinge is care- 
fully applied over the spinous process at the level required, and the piping 
moulded round the chest until the two ends cross one another in the 
median line in front; a mark is then matle aud the instrument allowed to 
fall away from the chest, held by the flexible joint; it is snbsequently ad- 
justed in iMJsition on a sheet of paper, and "sternum "and "spine" being 
marked, the jwncil is carried routul the inner cireumference, and an exact 
outline of the shape of the chest is thus obtained, any comparative or 
general alteration in shape bemg readily observofl.' 

The circumference of the chest varies much in different individuals 
and within tho range of health. Thus. Walshe ' has noted in adult miiles 
of medium height, measurements ranging between 27 inches and 44 inches 
' First introduced info clinical use by Dr. Charles J. Hare. 

• First used clinically in the form of jointed whalebone by M. Woillez. 
(WnJatie's DiRSasen of Lungs, 4th edit., p. 33). 

' The use of callipers for tailing comparative ante ro- poster! or meaaureinentB is 
attended with ho many practical difficulties as to be of little value for clinical 
purpones. * Diseases of tlie Lungs, 41hedit., p. 80. 
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I in the circumference, taken opt)osite the sixth rib. He would rogord 33^^| 

W inches as a fair average in the adult. Dr. Sievoking,' on the other hand,'^^| 

r places the ftverago ineaaurement above the nipples as 38 inches. The 



minimum chest measurement for a recruit in this country is 34 inchi 
except he be under twenty yeara of age, iind a growing liid, when an inch 
less is accepted. 

For clinical purposes these absolute meoaurements do not teach ub 
much. Relative meaeuromentB of the two sides are of value in certain 
disoasi^s attended with enlargement or diminution of tho chest on one 
eide. Cyrtometer tracings are of most value since they give exact in- 
formation as to shapu. The mobility of the chest is of more iraportaince 
than its mere size, as It afTords a better indication of vital cajiacity. In 
the healthy adult the diflcrence between extreme inspirution and extreme 
expiration should not l>e less tlian 2^ inches, as measured by the tiipi 
or about the level of the nipples. It may amoiinttoasmuchaGBveinciioB, 
(Walsho.) Tho difference should be nearly equally divided between 
two sides, a slight excess in favor of the right side being of no account. 

In calm breathing, however, the actual movement of the cht'st is 
small, averaging in tho healthy mule (according to Walshe) ^ inch: 
movement upwards of any one qtot of the chest surface not exceeding 
to four millimetres.' 

fnenmatometri/, — Tlie power ordinarily employed by the inspiratory 
and expiratory forces during calm breathing, and that which they are 
capable of exercising during exti-emeat effort, have been carefully esti- 
mated by various authors, and most recently by Waideiiburg. 

Tho instrument employed by Waideiiburg for this purpose consists 
a manometer provided with a naso-oral mask so padded as to fit with 
curacy, each limb of the manometer measuring about twelve inches (2' 
inm.), and being iialf filled with mercury. 

For calm breathing the mercurial surface would indicate a differei 
of from one to two millimeters. Willi forced inspiratory effort the 
cury could be maintained at a minus pressure of 21 inches (60 nun.' 
nearly double this pressure being momentarily attainable. 

The expiratory force exceeded this inspiratory by twenty to thirty mi 
i.e., with forced expiratory effort 3J inches (DO mm.), of positive m« 
curial pressure might be nmintuined and, momentaiily, as much 
Marked variations from the healthy standard are met with in disease, 
in two (lirectjons: — 

' Mnlical Adviser in Lite Asauranco. ji. 140. 

■ MedicD-ahirur^cnl TraDsactiona, vol, lix., p. IflB. The whole subject of 
mensuration will be found fully discusBed in Witlshc's li-eaiise. For detailed re- 
searches respecting thu movenienta of individuu.) riba consult Dr. Ransonie's ad- 
mirable work on Stethomctry. 

*The subject of pneumalometry and sp ron etrj is most fully and ably 
cussed by Wuldenburg in Ina work, Die j eu uatiacl t Behundlung der " 
atioDB- und Circulations-kraakheiten. Berl n 1880 
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(1.) TJw innpirahrij pmviir ii diminished whtld the expiratory {except 
in exinauf canen) renutiim normal. This type is obaerved in phthisis, even 
ia the odi-licst stagos of that disease. It is found also in larjiigeal, trach- 
eal and bronchial obstrnctions, and to a less extent In pneumonia or ia 
pleuritic effusion. 

{2,} The exftiralory pressure in hjvered, the inspiratory remaining 
normal or being even increamd, or snh-nurmal, but in all canes remaining 
relatively higlter llian Ike expiiaiory. This type obtains in emphyaemo, 
bronchitis and asthma, also in diseases of the abdominal organs which 
impede the play of the expiratory muHoles, 

Spirometry. — In tiie healthy adult at rest the respirations number 
from sixteen to twenty per minute, they are somewhat slower during 
sleep tlian when awake, and are readily accelerated by movements, effort, 
or excitement of any kind. 

There ia an influx and efflux of about 30 cubic inches {500 cc), of air 
(tidal) with each act of calm breathing, about 100 cubic inches {I, OOOcc), 
remaining in the lungs as resen^e and residual air. By the deepest ex- 
piration following a full inspiration, a healthy man of average bnild can 
expol from 200 to 250 cubic inches (3000 to 4000 cc), whicli represents the 
"vital capacity of the individual," leaving still behind in the lungs a 
certain amount of " residua! " air which cannot be removed by any ex- 
piratory effort, 

These facts were originally worked out by Hutchinson ' by means of 
an instrument cidlod the spirometer, which consisted essentially of a 
graduated gasometer nicely balanced and provided with a mouth piece, 
through which tlie [tatient could breathe into the meter previously set at 
zero. By a series of very elabonvto investigations Huteliinson arrived at 
the following important conclusions which have not been ^tered or 
materially added to since his original paper. 

Iltitchinson found that the vital capacity varied with the height i] 
very definite manner as will be seen by the subjoined table. 
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' Meilico-Cliifurgical Transactions, vol. xxix.. 1846. 

' Med. Exam, for Life Ins. N.Y., 1872. QiioleU by Dr. Sievekin<;, loc. cit., p. 141. 
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In the preceding table the two columns of vital capacity, one taken 
from a number of observations, the other from calculation, are so nearly 
identical that we may take it that every inch in stature above five feet 
should add eight inches to the vital capacity. The last column has been 
added to show the corresponding circumferential measurements of the 
chest. 

The body weight also influences the vital capacity; for example, at the 
height of five feet six inches the vital capacity decreases one cubic inch 
per lb., from 161 lbs. (an excessive weight as will be seen for the height) 
to 196 lbs. 

After thirty and up to sixty years of age there is a decrease of nearly 
1^ c. in., per year of age. In disease the vital capacity decreases from 
ten to seventy per cent. This diminution is dependent upon, but not 
directly proportional to, the extent of breathing surface encroached upon, 
since the lung or portion of lung, remaining healthy may take a compen- 
satory action. (Waldenburg). 

Topography of the Chest. — For convenience in clinical examination and 
description the chest is mapped out into certain regions; these are suffic- 
iently indicated by the terms employed, viz: — 

Anteriorly, the supra-clavicular, clavicular, infra-clavicular, mammary 
and infra-mammary regions on the right and left sides respectively. 

In the median line, the supra-sternal, upper sternal and lower sternal 
regions. 

Laterally y the axillary and infra-axillary regions. 

Posteriorly the upper scapular (supra-spinous), the lower scapular 
(infra-spinous), the inter-scapular and the basic regions on each side. 

For the purpose of more accurately noting for future reference, the 
locality of any particular physical signs, there is no better or simpler plan 
than that of employing imaginary lines and levels drawn upon the chest 
surface. Thus the chest can be mapped out in latitude and longitude by 
parallel vertical lines drawn from summit to base through the mid-sternal, 
para'Sternal,ste7'nO'nipple,nipple, anterior axillary, mid-axillary, posterior 
axillary, mid-scapular, interscapular and vertebral lines, intersected by 
parallel lines drawn horizontally at the levels of the several rib cartilages 
in front and the several spinous processes behind, with the addition of 
nipple level, ensifonn level, etc. 

A careful observation of the adjoining diagrams will impress upon the 
memory, the main features in the topography of the chest organs and 
of those abdominal viscera in immediate relation with the chest. 

Marginal references are made at certain levels to facts of topography, 
which it is of some importance to bear in mind in clinical work. It will 
be observed that the upper or anterior lobes of the lungs occupy most of 
the front aspect of the chest, whereas posteriorly the lower or posterior 
lobes correspond with nearly the whole surface. The division between 
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the two lobes takes place on either side close to the epino at the level of 
the gpinouB process of the third dorsal vertebra, and the line of separation 
slants downwards and outwards, across the junction of the middto and . 
lower thirds of the scapula ami the sixth rib in the axillary line. On the 
left side it courses along this rib to terminate at its upper border in the 1 
nipple line; on the right siilo, having reached the sixth rib in the axilla, 
the line of sepamtien continues downwards to the eighth rib, a second 
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deft passing almnst transversely forward opposite the fourth space, to 
terminato in the median line tit the junction of the sixth cartilage with the 
sternum; thus marking off the third lobe, which is interpoUted in front 
lietween the upper or anterior, and the lower or posterior, lobe. 

In physically exploring the chest, uiii])€dion, palpal ion. jmrcussiun, and 
auacuilalhn are successively employed. 
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Inspection. — The chest ahouM always, 'f possible, be uncovered, eo 
that a general view of its conformation can be obtained, wliether it be the 
1 broad, well-formed chest of robust health; or the arnall, narrow, long chest 
—with antero-postorior and littoral diametera Jiminished, costal angle 
narrowed, and ribs unduly oblique and iipproxi mated — adapted to small 
Innga; or whether the thorax Ite unduly expanded with widened JQt**reos- 
tal spaces, straightened ribs, increased costal augle, and deepened antero- 
posterior diameter — making up the round-shouldered barrel-shapeil chest 
adapted to the accommodation of enlarged lungs. Again, the 




lower port of 9Ui doml vertebra 



may be distorted by various kinds of spinal curvature, by rickets in early 
life, or by continued pressure in any particular direction. Finally, there 
may be local flattenings or bnlgings of the chest wallfl, due to alterations 
in the subjacent viscera, and giving rise to a want of symmetry ou ths two 
sides. 

Tlio moremfnis of the cliest are of great importance in diagnosis. 
The free and equable ex]iaii8ion of the chest implies the free entry of air 
into the lungs; on the other hand, relative immobUity or recession of any 
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portion of tbe chest during inspiration, signifies that the entry of air to 
the corresponding portion of lung is, from some cause, retarded or im- 
peded. In ctise^ of general obstniction to the entry of air, whether by 
impediment at the main air-poesage or in its entire distribution, there iB 
nniversal recession of ail the soft parts — the supra-clavicular regions ainic 
downwards, the hypochondria recede, and the intercostal spacer deepen 
daring the effort to expand the chest againet atmospheric pressure. On 
tho other hand, when the difficulty of expansion, whether from intrinsic 
disease of the lung or pleura, or from obstruction of air-pasaages, is re- 
stricted to one side of the chest or to a portion of one lung, the restrained 
expansion during inspiration is limited to that portion. Thus from in- 
spection alone we may often form an opinion as to the seat, and even 
sarmise the nature, of the disease present. 

Various instruments which have already been referred to — callipers, 
cyrtometer, double tapes — are valuable for the purpose of recording differ- 
ences in shape and measurement, but the information which they are 
neeful in recording is at once obtained by the eye of the trained observer. 

By inspection we thus learn: 1, whether a patient be large-chested or 
em all -chested; 2, whether the shape of the chest be good and symmetri- 
cal, deformed, flattened, or bulged in any of its parts; 3, wliether its 
movements bo free and equable, or irregular and restricted, generally or 
locally; 4, any surface markings, enlarged veins, tumors, abnormal pulsa- 
tions, etc., will at once attract the eye and be duly nott'd, 

PalpaUoji is employed in aid both of ius])ection and percussion. 

(fl) During preliminary inspection of the chest, the position of the 
heart's apex lieat should bo invariably, and as a matter of habit, ascer- 
tainctl, and any deviation from its normal position, viz., the fifth inter- 
ooBtal space one inch to tho sternal side of the left nipjile line, should be 
noted. 

(A) Any local bulging or tumor will naturally bo manipulated to as- 
certain its relation with bone or soft stmcture, whether it bo solid, fluc- 
tuating or ]iulsating. 

(c) In connection with percussion the observer should notice differ- 
ences of resistauGu as well as of tone. 

(d) Increase or diniinution of vocal vibration or fremitus will be noted 
over any spot of altered resonance by applying the hand and making tho 
patient uttor some resonant words, audi as " ninety nine." 

Vocal fremitus is tttcreased by consolidation of lung, provided the 
I bronchi be not occluded; dimininlted by much thickening of the pleura, 
by obstruction of tho main bronchus, or by air in the pleura; annulled 
I by fluid in tho pleura. It must be observed, however, that in some cases 
I of fluid in the pleura a certain degree of vocal vibration may be com- 
I manicated, probably from lung adlicn^nt to thB chest wall above the fluid, 
I poBsibly conveyed by some long bands of adhesions. The loudness or 
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feebleness of the voice, as well aa beiglit or depth of jiitch, mnBt of course 
bo taken into account in jadging of fremitus, and corresponding part on 
two sidee should always be comjmred, 

(e) Ijoud coarse bronchial rtllos may canse the chest walls to percep- 
tibly vibrate producing rhonchni fremitus; sometimes cavemona or large 
orackling rdles will do the same. Pleuritic friction may iikowise he per- 
ceptible to tlio hand—friciion fremitti/i. In cases of effusion into the 
plenml cavity, or in hydatid cysts uoar the surface, /itcfua' ion may some- 
times be elicited. 

Percussion is the method by which we test the resonance of various 
})art8 of the thorax and compare it with tliat which experience has found 
to obtain in healtli. The theory of percussion sounds is of course ulti- 
mately based upon acoustic principles; but in the multiple conditions, 
quoad percussion, present in the healthy and diseased chest, it would be 
impossible to give an intelligible explanation of the observed results in 
any moderate space, and moreover quite beyond the ability of the writer. 
It mnst suffice, then, to point out tliat by percussion we detect the various 
degrees of resonance yielded by different parts of the chest surface, which 
de])pnd upon the relative amount of air and solid structure subjacent, and 
ujioii other minor causes to he incidentally noticotl. 

Method of Pircussing. — It ia best to use the fingers only for percus- 
sing. One finger of the left hand should be placed firmly upon the chest, 
so that the two last phalanges be accunttoly applied to the part jtorcussed. 
With one or two of the fingers of the right liaiid, semi-flexed, the per- 
oiiesion should bo made, so that the stroke fall vertically upon the applied 
or jikxitiider finger. Be it observed; — 

1. That the pleximeter finger be applied accurately and with sufiicient 



". That it he applied precisely in the same manner and to the same 
spot on the corresiHtndiiig sides of the chest in comparing thorn, e.g., the 
finger must not bo applied along the intercostal space on one side, and 
across the riba on the other. 

3. The percussion stroke must be made from the wrist, quite vertical 
to the surface percussed, and in comparing two spots the force of per- 
cussion stroku must be the same. These conditions cannot be nearly ao 
well presented if percussion bo mmlo from the elbow. 

4. As a rule the percussion stroke should bo light- The precise limits 
of dullness, whether in chest or abdomen, cannot be' obtained by hard 
percussion, since the vibrations of collateral parts are too strongly elicited. 
It is laid down in most leit-books that i>orcu8sion should be made 
" staccato," the percussion finger not being allowed to rest upon the plexi- 
meter. This I am convinced is an error, wliich is avoided by non- 
ob«en-ance by niiie out of ten of the best maTUpulators in actual prac- 

It is sometimes, of course, advisable to employ the lightest possible 
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staccato porciiesion. It is nlso sometimes necessary to employ Imrd per- 
cussion to elicit dullneBB or resonance of deep-seated parts. 

5. The sense of touch must be used eqniilly with that of hearing in 
percussion. T!ie degrees of resiBtaiice appreciated by the pleximeter 
finger are to be carefully notetl. Dullneaa, and particularly- the hardness 
and want of resilience OTer thickened and adherent pleura, may thus 
readily \)efcil by the pleximetor finger. 

Various pleiimeters and plessors are used by some obBorvera, modifica- 
tions of those deeigned by Piorry. The simplest pleximeier consists of a 
piece of ivory some two inches long and lialf an inch broad, the pleesor 
being a small hammer with an india-rubber tip to the striking surface. 
These instruments may possibly be of value in domonslrating to a class, 
bat their employment by students should not be encouraged for three 
reasons: — 

1. We may rely upon having our fingers with us, but are apt to leave 
detached instruments behind. 

2. Patients when very ill are frightened or annoyed by instmrnonts, 
and may be readily hurt by them. 

3. The imjMjrtant reason is, however, that in using such instruments 
we deprive ourselves altogether of the information gained by tlie sense of 
resistance. 8omG physicians are inclined of late to taketothepleximeter, 
still using the fingers as the plessor; but inasmuch as it is the plesi- 
meter finger with which we appreciate resistauco chiefly, tho objection in 
greatest measure still holds good. 

The position of the patient during physical examination of the chest 
by percussion and auscultation is of importance. If not in tn-d tlio sitting 
posture, with the back supported by a cushioned chair is the best for ei- 
amJning the front of tho chest; if in bed, the semi-reclining posture with 
the back firmly supported. Whilst the back is being examined the 
patient should be-dirocted to lean slightly forward and to let tho arms fall 
loosely down between the knees, in which position the supra-scapular 
regions, at which tlio very summits of the lungs are situated, are best ex- 
jjosed. If the patient stoops forward too much with folded arms and bent 
back, tho respiratory movements are impeded, and a very considerable 
amount of dullness may be developed at the right base by the thrusting 
buokwards of the [lostoro-uppor surface of the liver. 

Each region of the chest surface should be systematically testeil by 
ix-rcusaion, the two sides of the chest being at all points compared. !Not 
only, however, must the two sides of the chest Ijo thus compared from 
above downwards, but percussion should be employed from side to side 
across the sternum, so as to define the limits of the anterior margins of the 
lungs from either side. Ily this means vuhiable information is often 
elicited in cases of consumption, cancer, pleuritic effusions, etc. 
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Rboocfaal 
fmnitus. 



FHcCloD 
trtmtUm. 



KomuU 



Increased 
resonanoe. . 

tjrmpanitic 
reeonanoe 

•kodaic 
re«onaiioe 



Impaired 
reaonance 



amphoric 
reaonaDce... 



absence of 
resonance. 



AirSCl'LTATION. 

Breath-tfounds. 
Vesicular 



Exaggerated.. 



Vwamom. 



SiGxnncASBcx. 



PALTATKIV. 

Tocai f nrtnitos 



to the chest wan, ap- 
preciable bjr tbe 




Transmission of the 
I Tibration of rbonchus 
I to the hand applied 
! totbecfaest. 

Transmission of tbevi- 
iMtitions of fdeoritic 
friction. 



OonsnIidatfaM of hrag. 

Bmnchial obstrnction or separa- 
tion of hmg from parieCes by 
thickened pleura. 

Effusion of fiold or air in the 



An arbitrarr term sig- 
nifying the Tarying 
degrees of resonance 
of the different parts 
of the chest, within 
tbe range of nealth. 



Drum-like note 



Hyper-resonance. 



A peculiar form of tym- Relaxed lung note, 
panitic resonance of 
nigh pitch and great 
clearness. 



The modified resonance 
sometimes elicited 
over a cavity, and 
often acoonipanied 
by " crackea pot 
sound "' (bruit de- 
pdt f6I6). 



Inspiratory sound soft 
and breezy, expira- 
tory sound shorter, 
weaker or even ab- 
sent. There should 
be no perceptibh 
nauAe between the 
inspiratory and expi- 
ratory sounds. 

Intensified normal 
breath-sound due to 
iucreaMed movement 
of tidal air. 



Partial obstruction of larger 
broochL Bronchitis. 



Pleuritic roogfaening. 



Health — needs confirmation by 
other si^ia. 



Air tn the pleura. 



Dullness of different 
degrees; hardness, 
wooden percussion. 



Tubular note. 



Absolute dullness. 
TonelessnesB. Flat- 
ness 



Normal breath-sounds. 



Lung in contact with surface 
relaxed, but not compressed 
l:nr a moderate effusion into 
the pleura. Central consolida- 
tion in pneumonia will some- 
times produce this note. 



Incomplete consolidation : co- 
existing increased resistance 
may often be appreciated dur- 
ing percussion. 

Pulmonary excavation near tiie 
surface and freely conununi- 
cating* with the bronchi. 
Nomially obtained on percus- 
sing the trachea with the 
glottis open. 



Consolidation or lung displaced 
by fiuid or tumour. 



Healthy lung. 



Puerile, 
tory. 
ary... 



Compensa- 
Supplement- 



Increased function. When 
h^u*d over a portion of one 
lung, signifies corooensatory 
action to make upforaeficiency 
or disease elsewhere. Normal 
in young children and in adults 
during violent exercise of the 
lungs. 
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ArKTLTATIOar. 



iconanuedu 



InUs I uptod. 



Vesiciilo- 
tabular. 



Tobnkir 



Amphoric. 



Adrvntltlous 
totiDds. 

Bhonchi... 



Sonorous 
riioochL. 



Sibilant. 



D armn ox. 



Sncosmis. 



SiosincASCv. 



Deficient nKyrement of Feeble. Partial Bop-!DiinfnirtH?d ftmction. 



tidal air. 



In^iiratorx aoond par- 
taallj or oompletelj 
dirided into two or 
three 



Abaenoe of 



breath- Lunir distant from surface or 
bronchos obstnicied. 



Jerkinir. YTarj. 



I 



lengthened 
to or beyond duration 
of inspumtion. 



Co^- Irrernlar expansion, partial con- 
solidation about small bronchL 
Xaj be of purrij nerrous 
ori^n throuj^ irregular 
traction of muscles. 



Rutial consolidation of hm^ or 
partial obstruction of bromdiL 



The Tcaicular part <^ Harsh. Coarse. Sub- Oommencinij: 



the breath-sound be- 
in^ partially or com 
l^eteljr annulled, the 
tubular or s^lottic 
portion of that sound 
neard with greater dis 
tinctneas especiallj 
durini^ ezptration 
whidi is prokmsed. 

L blowing breath- 
sound the mspiration 
and expiration beinc: 
about equal in pit(£ 
and duration and 
distinctly divided 
Placing 



e mouth in 

position to prtmounce 
word commencing 
with ruttural cA (x> 
and orawing breath 
to and fro imitates 
the sound with exact- 
^. (Skoda). 



A blowing breatluj 
sound of hollow qual 
itj, most so in the 
ezpfratorj portion, 
which is nsuallj of 
lower pitch than the 
inroiratory. 

SimllSu- to the abore. 
but with blowing 
<diaracterand hoUow- 
tntensifled. 



tubular, 

ate. 



Indetermin- 



C(Hi8<^idation. 



BrondiiaL Blowing. 
Tracheal. 

May he hi^ pit<died or 
whifflng. HMedium or 
low pitched 




Some authors use the term as 
d e scri ptive of the roughened 
breath-wNind of dry catarrh 
of the larger bronchi. (Heard 
normally in neighborhood of 
bronchi;. 



Hepatixati<« or consolidation of 
the lung. (Heard typically 
over tradbea.) 



Pulmonary excavation or con- 
densed hmg with dilated 



Musical sounds gene- R&le (rAle and rhonchus 
rated by partial ob- being indifferently 
stractlon in a bron-' used by many au 
diial tube imparting- thors). 
vibrations to the air' 



Low pitched, loud Sonorous rile, 
snoring. 



Large pulmonary cavltj. 



High pitched, whis- SibUus 
tling 



I 



Brondiitis of the larger tubes. 



Bronchitis or spasmodic narrow- 
ing of the medium or fine 
tubes. 
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Terms. 




AdTentitious 
sounds. 
(^continued) 

Stridor. 



R&les. 



Small 
crackling 



Medium 
crackling 



Jjargp 
crackling. 



Gurgling. 



Small bub- 
bling 



Medium and 
large bub- 
bling 



A coarse vibrating 
rhonchuB, generated 
at the larynx or by 

Eressure on the main 
ronchi. 



Moist sounds or rattles 

Eroduced by the bub- 
ling of air through 
fluid in the lung or 
bronchi. 

A fine rftle produced in 
the minute bronchio- 
les and alveoli of con 
solidatedlungconsist 
ing of numerous 
small sharplv defined 
crackles cnfefly au 
dible during inspira- 
tion, but in less de- 
gree with expiration. 

Similar to above of 
larger size. 



Crackles of larger size 
and fewer in number 
produced in minute 
pulmonary cavities. 

Larger and more liquid 
rA'es produced in 
cavities of medium 
and large size. 

A r&le produced by the 
bubbling of air 
through mucus in the 
finer bronchi, and 
more or 1ms mufiled 
by transmission 

through spongy lung. 

Similar r&les generated 
in larger tubes. 



Stnovtms. 



Stridulous rhonchus or 
rtOe 



" Rhonchi "and" rWes" 
are used indiflTerently 
by many authors. 



Subcrepitant r&les 
Moist crepitations . . . 



Clickin 



iCKmg 
sounds .. 



Crepitation. . 



MetaUic tink- 
ling 



Single sounds, or few in 
number, mostly lim- 
ited to inspiration, 
and of sticky, semi- 
fiuid character. 

A minute dry crackling 
sound in which the 
crackles are infinitely 
small and even, and 
occupy chiefly the 
latter part of inspira- 
tions. 



The metallic resonance 
sometimes imparted 
to a moist sound by a 
large pulmonary or 
other cavity. The 
sound mav be eene- 
rated in the cavity or 
resonated from a 
bronchus in connec- 
tion with it. 



Crepitant r41es. 



Moist crackling. . 



Cavernous r&le. 



Sub-mucous or muco- 
crepitant r&le 



SlOinFIOAHUB. 



Pressure of a malignant or 
aneurvsmal tumor upon a 
main bronchus or the trachea. 
Sometimes produced by laiyn- 
geal paralysis. 



Thin fluid in minute bronchial 
tubes with consolidation of tiie 
lung. Resolving pneumonia. 



Resolving pneumonia. Broncho- 
pneumonia. Rapid caseous 
pneumonic sof texung. 

Softening pneumonia or tubercle. 



Cavity in the lung. 



Capillary bronchitis. Polnum- 
ary GBdema 



Mucous r&Ies. Tracheal 
rallies ...... .....< 



Dry crackle. 



Fine dry crepitation 
Pneumonic crepita- 
tion. 



Bronchitis of larger tubes. 
Secretion collecting in the tra- 
chea during last moments of 
life. 

Commencing softening of tuber- 
cular deposits in thelung. 



Eu-ly stage of pneumonia. 

The sound is sometimes heard in 
a certain decree of pulmonary 
oedema, and during the first 
two or Uiree deep inspirations 
over a portion of lung not used 
{t.g. the extreme bases in bed- 
ridden patients). 

A large dense walled pulmonary 
cavity or a pleuritic cavity. 
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•ounds 

{fitmitmtutfy. 

Splash.... 



Bell aound. . . . 



IWction.. 



Dry Faction . 
Moist frictton. 



▼OICB SOUNDS 

Normal 



Increased or di- 
minished. 

AmraUed <»* ab- 
sent 



Bronchophony.. 



PectoriUqDy 



^Sgoplioiiy. 



DxfnciTio!?. 



Hie succussion of air 
and fluid produced by 
the shock of ootm^h in 
a larse cavity or by 
shakinK a patient, 
with the ear applied 
over a hydro-pneu 
mo-thorax. 

A metalfio ring heard 
on sharp percussion 
over a pneumo-tho- 
rax, oonmionly eli 
cited by the use of 
coins. 

A rubbing sound pro 
duced by the move- 
ments of two sur 
faces of the pleura 
that are in contact, 
and inflamed or 
roughened. 



A sound often closely 
hnitating moist cre- 
pitation produced by 
attrition of surfaces 
covered by soft moist 
lymph. 



The sound of the voice 
transmitted through 
the healthy lung. 



Stkontms. 



The load transmission 
of the laryngeal 
vibrations, apart 
from articulation. 

The dear transmission 
of articulate sounds. 
Heard best during 
whispering, when 
bronchoptony (which 
usually, out not al- 
ways accompanies it; 
is excluded. 



High pitched, trem- 
ulous modlflcation of 
the voice, due to th^ 
transmission of tHe 
upper tones or harmo- 
nics. 



Hippocratic succussion 
sound. Coug^ splash. 



Bruit eTairain . 



Leathery or creaking 
friction. Dry rub. 

Spongy friction. Fric- 
tion crepitus, etc 



SlGNIFICAXCK. 



A large cavity containing air and 
fluid. Hydro or pyo-pneumo- 
thorax. 



Pneumo-thorax. 



Pleurisy. 



Heard at commencement and at 
termination of pleuritic attack. 

Sometimes heard over upper 
confines of recedent eifumon 
and in other conditions of thick 
moist pleuritic exudations. 



Lung Reparated from chest wall 
by fluid or growth. 

Pulmonary consolidation. 



Cavity in the limg. A close imi- 
tation of this sound ftctorih- 
SuU afhoniqu* may oe some- 
imes neard througn a pleuritic 
effusion (sero-flbrinous) on 
making the patient whisper 
roughly. 



Pleuritic effusion. 
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The foregoing table includes all the terms used in a technical sense, 
which are necessary for describing the sounds met with in chest diseases. 
They are — with one or two unimportant additions — those which were 
carefully selected by my friend Dr. Mahomed and myself, as English 
members of a committee nominated at the International Medical Congress 
held in London in 1881, to endeavor to simplify the terminology of aus- 
cultation for international use. The list has at least the advantage of not 
including any new or unknown terms, and as it only differs on the side 
of greater simplicity from the terminology in the last edition of my work, 
and in my more recent article on physical signs in Quain^s Dictionary of 
Medicine, I venture to introduce it here pending the final report of the 
committee above mentioned. 

A few observations are still necessary upon the mechanism of chest 
signs. The results of clinical observation will not bear out the views cur- 
rent since the time of Laennecwith regard to many points in the mechan- 
ism of auscultatory phenomena — views, however, which have not escaped 
the criticism and opposition of such able observers as Beau, Spittal, 
Skoda, Bondet, Chauveau, and others. Our difficulty indeed lies in 
arriving at a true judgment amidst the conflicting and ably maintained 
opinions of many authors, in gathering and knitting together the frag- 
ments of truth which lie scattered over their extended battle ground. I 
will endeavor as briefly as possible, and in the way of comment upon some 
of the . headings of the above table, to give the rationdle of the physical 
signs there mentioned. 

Percussion. — The explanation of the sounds elicited by percussion is 
comparatively simple. The degrees of resonance and impaired resonance 
are dependent upon (1) the proportion of air and solid under percussion, 
(2) the tension of the air within the chest cavity, (3) the range of vibra- 
tion of the chest wall. 

In the well-formed chest of the young adult, and within the range of 
normal conditions of quiet breathing, we obtain over the pulmonary 
regions that degree of resonance or clearness of percussion which is typi- 
cal of health. At any stage of the inspiratory act, however, the percus- 
sion note is somewhat deadened by closure of the glottis and compression 
of the chest by the expiratory muscles, the tension of the confined air 
being increased and its vibratility and that of the chest wall diminished. 
It is said that the chest resonance is increased at the end of deep inspira- 
tion. This is only true about the confines of normal resonance. On 
trial it will be found that the clearest percussion note is elicited within 
the range of calm breathing. In pneumo-thorax, with free communica- 
tion with a bronchus, i,e,y when the air has approximately the normal 
atmospheric tension, we get the most deep-toned percussion resonance 
(tympanitic resonance). If, however, the communication with the lung 
be only by a valvular opening admitting of entry, but not of escape of air. 
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WB get increased tension and coiroBpondingl; deadened note, aa tlie air 
accumulates with distension of tlie chest wall. Dr. C. .1. B. Williams' 
and more recently Pr. Bristowo ' both regard the percussion note as pri- 
marily due to the vibration of the chest wall and as modified by the con- 
ditions of the underlying oivities or viscera, so far as they aSord varying 
degrees of impediment to the cheat-wall vibration. In the above- described 
circumstences it is true we cannot separate increased tension of air from 
increased tension or rigidity of solids, and there are many statoa in dis- 
ease, and even within tho range of health, in which the resilience of the 
cheat walls is impaired, and an impairment of reaouance thereby accounted 
for. Thus many robust people, soldiers especially, have rigid resisting 
chest walls, and percussion in such persons yields a diminished sound. 
On the other hand in children, and in delicate persona with thin elastic 
ribs, we may get an amount of resonance wjiich may even mask a certain 
degree of underlying disease. Mere adhesion of the pleural surface, i.e., 
the delicate spongy adhesion without appreciable thickening, is not suffi- 
cient to alter percussion note, since it does not of itself impair mobility. 
A thickened adherent pleura gives rise to a dead, hard percussion note. 
Underlying caip-ities or dilated bronchi will give certain degrees of tubular 
or amphoric resonance, especially whilst tho glottis is open, but the reso- 
nance in such cases is always less full than, as well as different in quality 
from, that of healthy lung. In percussion, it must he borne in mind 
that over a surface where, from the underlying conditions, we should 
eijiect complete duUnesB, we may yet elicit a considerable degree of reso- 
nance conducted from adjacent parts containing air. This lateral con- 
duction from resonant areas, modifying the percussion note over areas of 
consolidation, is more noticeable on hard than on light percussion, and 
it is only by gentle percussion that the limits of dullness can be accurately 
defined. 

In the healthy chest we obtain, during moderate expiration, siifxr- 
Jicial cardiac duUiieim, corresponding with that small area marked off by 
» horizontal line drawn from the apex beat to the mid sternum, and 
from the same point {the apex bcut) to the lower margin of the fourth 
cartilage at its junction with the sternum. On firm percussion, tho deep 
hearl'n dullnesK mav be elicited as high as the third cartilage, mid-way 
between the nipple and the sternum, and to the right margin of the ster- 
nnin at the nipple level. Slovuich note is obtained at the sixth cartilage 
in the left mid stemo-nipplo line; Lo the left posterior axillary line a 
smalt area of dullness, extending upwards from the margin of the ribs for 
a couple of inches, marks tho situation of the sfiken. On the right front 
of the chest in tho nipple line, lietr dnlhiers is obtained below the level of 



J 



32 DISEASES OF TUB LUNGS AND FLEl'R.E. 

the Bixtb rib. and on deep porcngsion for & rib higher; posteriorly, aboat 
two tiDgcrs' breudth of dullness at the extreme right base murks the aitii-> 
ation of the lirer in contact with the thorHx. LiiiigreBoniinoe Is obtained 
anteriorly over the supra-clavicular fossa, and jxisteriorly extends upwards 
to the level of theeeventb cervical epine, i.e., about 1^ in. above the levek 
of the clavicle. It is in these highest regions of the chest, corresponding 
with the extreme summits of the lungs, that the first evidence of phthisi- 
cal disease is often obtained. 

AxTScuLTATioN.^'With regard to respiratory murmnra or breath- 
sounds it may be broadly stated that all breatli-sounds, whether healthy or 
morbid, with the exception of normal veBJcular inspiration are generated 
in the larynx, and modified in their transmission through the different 
media normally, or abnormally, intervening between the laryns and the 
point of observation. 

The following propositions express, I believe, the exact truths respect- 
ing the nature of hreath-sonnds (excluding rdles and adventitious sounds). 

1. The vesicular respiratory murmur is a sound having a double mech- 
anism being made up of (u) a bruit produced by the passage of air to and 
fro throngh the glottis, and revai-berated downwards through the bron- 
chial tubes, (J) an infinite number of minor bruits similarly prodnced at 
the openings of the pulmonary lobuli. 

2. Alt other breath-sounds (excluding adventitious sounds) are dn 
to the conduction of the glottic sound above mentioned through media o 
different kinds, forms, and densities; any local currents of air being o 
80 far operative in as much as they sei-ve to assist conduction. 

3. It may be observed that, although in cavernous and amphoric brestb 
iug the breath -sounds may be generated locally by the air currents ente 
iiig and issuing from the cavity, yet this local mechanism is not essentil) 
to the sounds, and is often wanting. 

Vesicular murmiirg. — It would seem a simple thing to demonstrate ! 
once for all the production of vesicular murmur. Yet in troth tho con- 
ditions of its mechanism are most difficult to reproduce. If the lungs, re- 
maining in the chest, or placed upon the table, be auscultated, whilst air is 
injected llirough the trachea, sounds are doubtless heard more or less 
closely resembling those of vosicular breathing, but in such an experiment 
the whole mechanism of respiration is inverted. In natural breathing, 
the air is not injected into the lungs — it enters to fill the space that n 
otherwise be left vacant by their exjianBion; the important ditferenoail 
being, that in inspiration there is no period at which any air tensin 
beyond that normal to the atmosphere exists. The lungs are never ii 
flated, nor are they ever even approximately emptied of air, so that itO 
truth the function of respiration proceeds by interchange of gases within," 
an area of comparative calm, only so far disturbed by tidal and secondary 
currents as to effect its thorough ventilation. But at the narrow isthmna 
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of the glottis through which tlie air — small in amount compared with tbe< 

I lung oipucity — has to pass and repass sincteenorseventeen timesa luiuutu, 

I the current ifi rapi<], and the air necessarilj cast into audible vibrations, 

proclacing a blowing sound which, carried along tlio bronchial chaniiuis, 

I becomeB infinitely divided, hnshed and broken up, to form part of the 

rustUng murmur of normal inspiration. M. Bean,' in 1831, first sought 

to piove tlmt tracheal, vesicular, bronchial and cavernous brcath-eounda 

I were not due, as Luennec hud thought, to the friction of the air against 

' ttie parietes of the trachea, alveoli and caverns, but that they rosultiMl in 

the manner above mentioned, from tlie reverberation in these parts of a 

single sound which was produced in the superior air passages. 

MM. Barth and Roger observe, however, that the inspiration loses 
nothing in force at tlio base of the lung, and maintain that the vesicular 
murmur ouglit consequently to have its origin in part, at least, in the 
luugs themselves. And indeed my own observation goes to the support 
of their opinion — viz., that the respiratory murmur in the majority of 
instances, does not lose intensity towards the base of the Inng. £von if 
it be so, however, I do not see how the fivct should invalidate M. Beau's 
view, for the projiagation of a sound in the bronchial tubes — which 
remain open through the traction esercisetl upon them by the elastic 
] lungs—is too i)LTfoct to suffer any diminution in a distance so small as 

that which sejiariitcB the summit from the base of the lung. 
I On the other hand, M. Bean re^Kats the observation of Laeuncc tliat, 

I in animals with long necks, such as the ruminants, the respiratory mnr- 

II mur is much more foeblo than in the camivora, as evidence in favor of 
the glottic production of the respiratory bniit. One has possibly in such 
owe, however, to deal with differences of structure and of functional 
activity. 

Dr. Spittal,' writing hut a few years after Beau's views were first pub- 
lished, brought forward some additional experiments in support of them, 
in which by eliminating the respiratory mo\'Gment of the lungs as a fac- 
tor, he sought to show liow far tlie respiratory sounds were really con- 
ducted laryngeal sounds. 

Skoda also believes the respiratory murmur to bo due to a double 
oause, TIB., the conduction of the glottic bruit tlirough the bronchial 
tubes, and a sound produci>d in the air-cells and small bronchi. During 
expiration, the air {uissing from a large space, the air-cells, into a smaller, 
the bronchi, becomes compressed, and hence the expiratory murmur of 
the larynx, trachea and large bronchi is as a rule louder than the inspiru- 
iorj. Dr. Blakiston,' who attributes the pnlmouary sound to tho air 

'Archives g^n*r,.l.'Hric mWodnp, 1834, 3mn s6ri*>, torn. v.. p, MT. 
*Od theciuiKe»r lli<? sounds of ResplntioD. Edinburgh Medical and SuryScal 
JoumtU. vol. li.. 1899. 

s of Ibe Ch«8t, p. 18. 
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rushing through the smaller bronchial tubes, well i)0int8 out that there 
is no contractile resistance within the lung to be overcome by the enter- 
ing air, the lungs being expanded not by the injection into them of air, 
but by the enlargement of the thorax by the inspiratory muscles. And 
it is curious to note that Skoda himself when criticising a statement of 
Foumet's, implying a dilating power of the air entering the lungs, 
remarks, "Air enters only when a vacuum is formed, and does not strug- 
gle against obstacles, except when a vacuum exists beyond these." 

I must not conclude the review of the chief opinions that have been 
held respecting the mechanism of the respiratory murmurs without refer- 
ring to a most important, and to my mind the only conclusive experi- 
ment that has been recorded, correcting the too exclusive theory of Bean. 
The ex}>eriment was conducted by MM. Bondet and Chauveau * upon a 
horse suffering from pneumonia affecting the lower half of the left lung. 
On auscultiiting the animal, exaggerated breathing was heard over the 
right lung and over the upper half of the left, tubular breath-sound being 
distinct over the lower or affected half of the left lung. These prelimin- 
ary observations made, the trachea was opened by an incision twenty 
centimeters in length, and the following phenomena were noted:— 

(1) On auscultation over the trachea below the incision, the wound 
being held widely open, the inspiratory bruit was almost completely lost, 
and the expiratory sound but faintly audible. 

(2) On auscultation over the consolidated lung, whilst the wound in 
the trachea was held widely open, no tubular sound could be heard during 
inspiration, and only a faint, brief and abortive sound during expiration. 
Over the rest of the lung and over the opposite (sound) lung, however, 
the normal respiratory souyids were clearly heard with quite normal dis- 
tinct nsss, 

(3) A tube supplied with a musical reed being introduced into the 
trachea, the artificial voice-sound was heard ver}' distinctly over the con- 
solidation, but was inaudible over the rest of the lung. 

This experiment at first sight appears almost conclusively to show 
that the whole of the respiratory murmur is generated within the lung, 
since it was not notably impaired by eliminating the glottic element. 
The artificial voice-sounds, on the other hand, audible over the consoli- 
dation, showed that a possible fallacy, viz., the blocking of the left lower 
bronchi by blood clot, did not exist. 

The glottic bruit is, however, a fact which cannot be denied, and that 
the sound is propagated downwards to the lung is equally certain from 
the experiments of Beau, Spittal, Barth and Roger, some of which I 
have myself repeated; nor is it possible as a matter of reasoning to con- 
ceive, but that a sound, loud in the trachea and traceable down the bronchi 
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80 far as they can be readied, bIkhiUI enter bb an element at least into 
dee|Mir souinia. I have uIbo already directed attention to the tense con- 
dition of patency, in which the walla of the bronchi, the niinnte bronchi 
especially, are held by the elafitic tissue of the hmg in which they are 
imbedded, Lts being highly favorable to the reverberation of sound through 
them. I must confcBs to great doubts whether the movement of the air 
in the bronchi gives rise to any appreciable sound, nnd whether even tlie 
angles of snbdivision of these tubes would sutRce to throw tho tidal air 
into audible vibrations. It can ecareely bo doubted that the intr»-pul- 
nionary jiortion of the inspiratory murmur is generated, as suggested by 
Bondet and Chanveau, at the junction of the bronchioles with their in- 
fandibnla. Here are ropeatod on a mlnuto scale, but at innumerable points, 
the conditions of a vibratile aperture terminating with considerable 
abruptness in an expanded chamber, conditions which are favorable to 
the production of veinfs Jluidrs whose sum total amoonta to a oonsid- 
emblu sound of such a kind as that of vesicular inspiration. 

All experiments seem to show that the expiratory murmur is of extra- 
pulmonary, i.e.. glottic, origin. 

iVeak, harsh (vesiculo-tobular), and exaggerated breathing. — Weak- 
ness of brcath-sonnd may simply arise from feebleness of the muscular 
chest movements; it is then better spoken of aa partially suppressed breath- 
ing. When tlie weakness of breath-sound arises from defect in the lungs 
it is always accnmpanieil by some harshness, the true vesicular sound of 
the Inng being more or less completely wanting and the glottic sounds 
faintly audible, their conduction being partially obscured by occiusiou of 
some of the finer bronchi. In harxk breathing the glottic sounds are 
better conveyed to the ear by the partially consolidatetl lung. In thia 
form of bre«th-80und the expiration m always more amliblo and prolonged 
than natural, and tho inspiratory and expiratory nounds are distinctly 
divided by a very brief interval, this breath-sound being in fact the 
tracheal sounds conducted from some distance. There is a kind of 
" harsh " breathing which would, liowevor, bo hotter styled rough or course 
dry vesicular breathing, which is commonly heard in the neighborhood 
of small and cicatricial deposits. This sound is probably a true pulmo- 
nary sound, it resembles coanto and exaggerated inspiration of very dry 
character; which feature« are not distinct in the expiration. 

Kxnggeralfd brealh-somid is heard in the healthy young child. More 
rapid breathing, more rapid passage of air through the glottis and into 
tho lungs, are tho conditions upon which this enhanced breath-sound 
depends. The expiration is generally rather prolonged, and both sounds 
are coarser than ordinary. Exaggerated breath-sound is usually, in 
health, limited to children of tender years, and hence its synonym "puerile 
breathing," but some persons preserve this quality through adult life. 
This variety of breathing is heard over the sound side in cases in which 
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the respiratory fanctioD of one iung is in abeyance from any i»iaw. Il 
may be eimilarly heard over one jwrtion of a tuii^, the rest beinj^ diseased. 
Hence another Bynonym, cwnpenaatory brmlh-mund. It indicates re»- 
piratory vigor and is bo fur of good Hugury. inasmnch as it shows that an 
enlarged long, or portion of a iung. is not merely dilated but aUo func- 
tionally more active, a most important fact to aecertain in cases of one- 
sided chest disease. 

When a lung \& sei>arated from the snrEaoe by an intetral of fluid or 
has its bronchus occluded from any cause, we get sttppreision of th« brtath- 
Bounds over it. In order for this suppression to be complete in pleuritic 
effusion, the cSusion must be sufficient to compress the lung; otherwise 
feeble bronchial breath-sound is conducted througli the flnid. Ere: 
cases of considerable effusion, liowever, a certain amount of brenth-sotmd 
ifi heard over the upper part of the chest, although it is obvioua that the 
collapsed lung o^n take no part in pro<^lui.'ing the sound, When tho lung 
is separated from the thoracic wall by greatly thickened adhesions, and 
— as is usually tbo case^ia itself indurated and collapsed by interstitial 
growth, the breath-sound is partially suppressed, the glottic bruits being 
only very imperfectly conducted. 

Jerking or waiij and cogged breathing are varieties to which different 
authors attach very different importance. In jerking or wavy breathing 
tho inspiration, instead of being a continuous sound, is two or three times 
interrupted. The expiration is rarely affected in this way, and may be 
normal or simply harsh and somewhat prolonged. One so frequently 
meets with jerking respiration in nervous people, tliat when unaccom- 
panied by other morbid sounds but little importance is to be attached t» 
it. It may be due to, (a) irregular action of the respinitory muscles 
under conditions of pain, as in pleuro-dynia pleurisy, myalgia, and also 
hysteria and other nerve disorders; (ft) (when on the left side) to cardiao 
pulsation, it being then of strictly cardiac rhythm; or (r) it is possible 
that in nervous people during excitement of the heart's action, the 
pulsion of blood through the pulmonary small vessels and capillaries may 
cause some seusiblo modification of the respiratory rhythm; (d) certain 
t«xtural diseases of the lung itself, causing a want of uniformity in elas- 
ticity and expansile power, may account for some cases of local wavinoss 
of breath-sound (Dr. Walshe considers tliat pleuritic adhesions may do so) 
(e) wavinesB of breathing caused by any of the above circumstances may 
be superadded to other more definite signs of lung disease. Thus pnh 
tile wavinoss of cardiac rhythm is often combined with well-marked cav- 
ernous respiration. A remarkable instance of wavy, cavernous breathing 
was witnessed by tlie author in a case in which the entering bronchus to 
a large cavity was partially occluded by a small pulmonary aneurysm pro- 
jecting into its calibre close to the cavity, and thus alternately stopping 
and permitting tho cavernous sound. The death of the patient from 
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Biidilen ha-'moptysia within a few houj-a viirified im<l explained tliia obser- 
vation." 

Coggfd wheel rhythm is a clmraoter o£ the respiration to which much 
importance is attributed by eorae iiuthorg. It is attributed to niiiiute 
obstruction in the finer lironchial tubes, probably by glutinous and twl- 
herent mucus (Walahe), whicli the current of air succeeds in forcing at 
intervals without pro«!ucing any distinct bubbling. Dr. Walshe believea 
that this sound is due to the same cause as liquid r4los, iuto which it is 
finally convertwi. This sonnd has some aflSnitiea with wa>-y respiration, 
and, like it, is oommunly limited to inspiration, but the inspiratory eound 
is more subdivided. 

Priilonged expiratmi. — Prolongation of expiration is perhaps the most 
important, as it certainly is the earliest of the signs of commencing con- 
solidation of the iang. It marka the transition between vesicular an<l 
bronchial breath-sound, and ii indicates that over a certain extent of lung 
the vesicular element of breath-sound is diminished or lost, glottic sounds 
becoming predominant, or alone heard, with their distinctive characters 
and proportion. Thus with prolonged expiration we gut division between 
inspiration and expiration {diiuded respiration), a chamcteriatic of the 
glottic tyjie. The veaicnlnr quality of the inspiration is gradually lost as 
tile expiration becomes more distinct, i.e., harshness is always combined 
M:ith prolonged expiration. The expiration instead of being inaudible, 
or occupj-ing but a fractional part of the duration of inspiration, cornea 
to equal it or even slightly to exceed it in duration. These are par ex- 
eelUince the charaoteristics of the glottin breath-sound, and ns, on the one 
hand, prolongation of tho expiration-sound is associateil with liarshness, 
i.e., want of vesicularity of the respiration, so, on the other, it passes 
into true bronchial breathing, in which the glottic sounda are conducted 
in all their intensity. I may here remark that in listening for charac- 
teristic moist sounds or riles, our attention will bo attracted mainly 
to the inspiratory portion of respiration, dnring which most of the morbid 
eounds are heard; whilst modified breath-sounds are most charncteriBtically 
beard dnring e:rpiration. 

lironchial renpiration. — This variety oi respiratory murmur ia heard 
normally at the lower part of the trachea, and in less degree at the inter- 
B(»pu1ar region at the level of the spinous process of the fourth dorsal 
vortobra; as a morbid sign it is best heard over a lung consolidated by 
scute pneumonia. Skoda pointed out tliat this breath-sound could bo 
beet imitated by placing the tongne in the position to form the consonant 
ch (hard), /. and drawing the breath to and fro. 

Bronchial breathing varies in intensity according to the degree of con- 
solidation, the proximity to the main bronchial channels, and the condi- 
tion of the seeondarv and tertiarv bronchial divisions Moat auscultators 
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think with Laennec that the sounds are originated in the affected lung; 
but on reflection one is compelled to regard it as a sound conducted from 
the larynx for the following reasons: 

1. In pneumonia, in which it is best heard, the lung is injected by 
a coagulated substance which Alls it, and maintains it in tlic state of per- 
manent inspiration, a condition wliich forbids the entry of air. There 
no longer exist the currents of air in the bronchi of the affected lung. 
MM. Barth and Roger maintain, and with them my friend and colleague 
Dr. R, Thompson agrees, that the inspiratory air-current passing to in- 
flate the sound lung secures the entry also of air to the diseased side. 
Any air so obtaining entrance, however, could scarcely produce a respira- 
tory sound. 

2. It is not certain that the air moving in the bronchial tubes of itself 
produces any sound. Probably such air currents serve but to facilitate 
the propagation of vibrations which originate elsewhere. 

3. The experiment of Bondet and Chauveau upon the hepatized lung 
of the horse already given (p. 34), appears to me to settle the question. 
These observers on holding widely open the wound in the trachea caused 
the respiratory bruit heard over the hepatized lung to disappear, whilst 
over the sound lung the respiratory murmur was scarcely at all modified. 

It is probable that the bronchial tubes vibrate in unison with the air 
which they contain, and thus augment the sounds which they convoy. It 
would appear then, that the two conditions for the production of bron- 
chial breath-sound are consolidation of lung and patency of bronchL Any 
obstruction of the main bronchus will obscure the sound, and the separa- 
tion of the lung from the parietes, whether by fluid or by thickened 
pleura, renders it less distinct. In some rare cases of pneumonia the 
breath-sound is suppressed, I presume from the small bronchi being oc- 
cupied by exudation overflowing into them from the alveoli. Bronchial 
breath-sound may be produced by other than lung conditions. A medi- 
astinal tumor, aneurysmal or cancerous, situated between the thoracic 
wall and a bronchus will yield the sound. 

The expressions blowing, tubular and tracheal, merely have reference 
to extent and intensity of bronchial breathing, blowing referring rather 
to extension than intensity, this degree of bronchial breathing being heard 
when the lung is incompletely consolidated; tubular breathing being the 
most characteristic quality of bronchial breathing, traclieal respiration still 
more intense, being heard over consolidation in the neighborhood of the 
main bronchi or their primary divisions. 

Cavernous breath-sound, — This consist of a hollow inspiratory and ex- 
piratory sound, which has been compared to the sound produced by blow- 
ing into the cavity formed by the two hands. The expiration must be 
especially attended to in listening for cavernous breath-sound; it is 
wavering, hollow and prolonged. Drs. Flint and R, Thompson, both 
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attach much importunco to the fact that the expiration is of lowor pitch 
than the inspiration, aa serving to diBtiiigoiah cavernouB respiration from 
bronchial, where the inapirotory and expiratory murmura are of aimilar 
pitch. Oavenioue roBpiration ia heard ovlt pulmonary cavities, (I) which, 
are of a certain size (larger than a filbert), (2) which are in part at least 
empty. (3) which eommunicate freely with one or more bronchi. As to 
the niochaniBm of thJB BOund, one cannot deny that it may be imitated by 
breathing into the hollow of the two bauds, but it ia questionable whether 
this mechaiiiem suffices to explain the cavernous respiration heard ovor 
the lungs. 

1. In the first place, the cavernous sounds are hoard during the whole 
pt'rinil of inspiration and of expiration. Now I doubt the poaaibility — 
but no one would deny the rarity — of the existence of a cavity in the lung 
capable of contracting and expanding with such completeness as to gen- 
erate the Bounds: for tho air will only enter such a cavity (except wlien 
impelled tliere by the act of conghing) in accordance with precedent 
ex)ianBion. 

2. One again and again meets with cases in which very well-marked 
caveniooB breathing may be heard over largo cavities whose powers of 
expansion are almost mi7. 

3. Tlie observations of Beau, Spittal and Skoda lead them to adopt 
tliis view respecting cavernous sounds in preference to tliat of Luennec 
more usually accepted. It ia doubtful, however, how far " consonance " 
in the right BcnBe of that term is concerned, as Skoda maintains, with 
the production or reinforcement of the cavernous sounds. For there can 
be no definite relationship between the bronchial and cavern spacea and 
their walls which would enable them to attune to one another aave in a 
very haphazard way. 

Amphoric breathing. — This is really a variety of cavernous breathing, 
the cavity being large, superficial and thin walled. 

There can be no doubt, however, that in some cases, in which the 
cavity is large and tlie thickened tuberculous lung textures so removed aa 
no longer to restmin tho chest movements, direct Influx and efflux of air 
through the bronchial tubes communicating with the cavity will cause 
tho sound. In cases of pneumo-thorax, in which the opening is free, 
amphoric breath-sound la heard to i>crfoction; if the communication be 
valvular the sound is not heard at all, or very imperfectly so. 

lidies. — With regard to the different rhonchi and nUcs, some are of 
such obviously simple mechanism as to require but little explanatory 
comment. Tho rbonchi, for instance, are but musical notes of jitglier or 
lower pitch, deininding upon vibrations of air set up in tubes, partially 
obstructed by lociU thickenings of their lining membranes, by mucoua 
collections or pellets adhering to their sides so as partially to ottstruct 
them, or finally by apaBmodlc narrowing of tho tubes. It will be ob- 
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Herred timt all these causes o{ sibilant and sonorons rbonchi within the 
chest are of a temporary or transient nature, and acconlingly these 
sounds are very inconstant, appearing and disappearing, or shifting 
from one Rpot to another, even whilst the patient ia under examination. 
A vigorous cough, clearing the tubus of mucous collectious, will com- 
monly for a time remove a sonoroua rhnnchua, and the sibilant sounds 
in asthma or bronchitis with spasm, will bo partially or wholly removed 
by the inhalation of chloroform or ether. It must further be noted that 
in ai! cases the true regpiratory murmur is obscured and enfeebled by the 
presence of these rhonchi, to return on their removal. 

Stridor is a variety of the sonorous rhonchus in which the vibrations 
are very coarse, and the sound iiro<luced very hoarse and low pitched. 
It may be occasioned by 8ome paralytic affection of the glottis, which 
prevents the cords from being drawn apart during inspiration, and allows 
them jMirtially to flap tf^ther, and thus to vibrate. It is in other cases 
produced by the pressure of a tumor directly upon a main tube, as the 
trachea or maui bronchus. The vibrations which produce stridor, and 
those of the stronger forms of rhonchus, are so coarse as to bo perceptible 
to the hand applied to the surface of the chest, thus ])rotlucing one kind 
of rhonchnl frevtitis. It may be noted that the sounds under considera- 
tion are chiefly, but by no means solely, hoard during inspiration, the^ 
coarser forms and especially stridor being more particularly limited tM 
that ]K>rtion of the breath-sound. ^| 

Great difference of opinion has prevailed respecting the nature anS" 
mechanism of crepitant rdh or fine crepitation. AJl observers agree that 
it is most tyj)ically heard in the first stage of pneumonia, and some regard 
it as the pathognomonic sign of that disease. This sound is defined by 
Walshe as comjwsed of a variable, sometimes immense, number of sharp 
crackling sounds of minute size, all jwrfectly similar to each other, and 
rapidly evolved in puffs more or less prolonged. The sounds are dry in 
qnality and co-exist exclusively, except in rare eases, with inspiration: 
and once establlBhed remain a persistent conilition, until supcraedcd by 
other phenomena. Williams's description of the sound, as resembling that 
produced hy slowly and firmly rubbing a lock of hair tjetween the finger 
and thumb close to the ear, has been generally accepted as an accurate 
one. The fine crepitation of pneumonia is very exactly imitated by other 
conditions: pulmonary collapse from disease, certain degrees of pulmonary 
uidema, cedematous pleura, and the first stage of pulmonary apoplexy, may 
be instanced as several circumstances in which the sound may bo pro- 
duced, and the only condition common to all cases is the expansion of fl 
moist and heterogeneous tissue. The application of the term dry to t 
sound, althongh acoustically correct, is peculiarly misleading, for moistail 
of tissue is proliably one of the conditions essential to its production. Thid 
the sound may sometimes be moBt typically heard over a pleura, the twf 
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layers of wbitih are separated b; a'dematous cellalar tisane, a condition 
commonly found over old contractile hing consolidations. Again, in 
cedema of tbe Inng, as for instance in some forma of heart disease and 
albuminuria, the fine crepitation may "be well hoard. In saying however, 
that fine crepitation may be well heard under these several conditions, I 
am bound to confess that there is to the fine crepitation of pneumonia an 
element superadded, a peculiar quality of the breath-sound, due to the 
consolidation of the hing, somethtug short of the typical bronchial quality, 
and yet far beyond more harshneBS. which gives a special character to the 
crepitant rdle, and increases its loudness and definition. The fine crepi- 
tation under other conditions is, as a rule, unattended with any breath- 
eoand. The actual state of lung in pneumonia which gives rise to the 
crepitation may, 1 think, safely he assumed to be one of OMlomatonB exu- 
dation from congestion. When the oxndation into the air cella is com- 
plete and consoiidat«d, the crepitation ceases, 

Stib-crepilant riile is a small bubbling nlle audible during both inapira- 
tion and oipiration, but chiefly so with inspiration, generally occupying 
the beginning only of the expiratory sound. It is tvpically heard in the 
resolution stage of pjieumonia, at the period when the sputa are becoming 
opaque and more or less purulent. This riUe is more commonly heard 
than the dry crepitation in the moist catarrhal pneumonia which com- 
plicates phthisis. In cedema of lung beyond mere wetness of tissue, in 
which the fine bronchial tubes at the bases become partially occupied by 
thin fluid, although still permeable to air, the rdle is also heard. Its 
mechanism consistB simply in the presence of this fluid in the fine bron- 
<^hiiil tubus, and it is most typically heard in those cases in which, as in 
pneumonia, the bronchial tubes are surrounded by consolidated lung. 
The transitions between sub-erepitant and sub-mncons, and mncons rdle 
are very fine, and, minutely regarded, are of no practical importance. We 
have often to appeal to other signs, the character of the respiration and 
the presence of percussion resonance or dullness, to help ns in the inter- 
pretation of these rflles. Thus, in capillary bronchitiB of the adult, we 
have a fine bubbling rdle of comparatively muffled cliaractor, which is 
attributable to secretion in the small bronchial tubes, but the same condi- 
tion in the infant^capilliiry bronchitiB without any lung involvement — 
will givo rise to a very sharply defined, almost metallic snb-crepitant nVle, 
not to 1h3 distinguished from that of broncho- pnenmonia or pneumonia 
undergoing resolution. The absence of bronchial breathing or of dullness 
will in some cases help us in the diagnosis, in others we must rely upon 
the general features of the case. 

Vry eracklivg is u sound comparatively rarely heard. It oonaists of a 
few, usually two or three only, sharply defined clicks heard during the 
latter portion of a deep inspiration; the inspiratory murmur licing en- 
feebled or absent, and the expiratory sound prolonged, and more or losa 
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bronchial. Tho Bound is said to be significant of commencing softening 
of "tubercular" deposits. It is also heard over ccntrus of inspissiitiog 
morbid products. In the former case a crepitant rale, and in the latter 
a moist and more abundant crackling r41e, is delevoped by cough in many 
instances. 

Humid crackling, moist crackling, humid clicking, or by wliatwver 
other synonymous phrase we designate it, is a sound very frequently 
heard in the so-called second or softetung stage of phthisis, and in the 
adult the sound is very significant of pulmonary softening; indeed the 
true humid clicking means commencing destruction of lung, and is usually 
associated with pulmonary tissue in the sputa, a sharply defined, moist 
or bubbling sound consisting of two or three inspiratory and one or two 
expiratory elements. The respiratory murmur is maskeil or replaced by 
the crackles, and docs not return until, by enlargement or coalescence of 
the minute cavities giving rise to them, the rtilcs have become enlarged to 
cavernous rdles, or gurgling, and the breath-sound has become blowing or 
caveruons in quality. Tho humid crackle varies much in degree or sharp- 
ness of definition according to the condition of the pulmonary tissue situ- 
ated between the centres to whose softening it is due. If these centres 
are but necrotizing islets scattered thi'ough a large tract of lung, all of 
which is consolidated by catarrhal pneumonia (or mixed catarrhal and 
oroupouB pneumonia), as in the acutcst form of pneumonic phthisis, 
clicks are very strongly conducted, very metallic, and mingled with otl 
coarse crepitant sounds. But in other cases tlie softening nodules 
more or less widely separated by spongy and tolerably healthy lung tissue, 
when the humid clicks are muffled and more or loss obscured. Over 
portions of lung which whilst undergoing softening are, owing to fibroid 
change or pluural thickening, functionally inactive under ordinary cii 
cumstancos of respiration, no moist sounds may be heard until a 
cough has forced air into the softening tissues and developed the soi 
This is a most important point to remember in auscultation. 

Oavernovn rale — gargling rale. With enlargement or coalescence 
small cavities to the size of, or exceeding a walnut, a second pOB»l 
mechanism is to be taken into calculation as accounting for the 
liquid rAles produceil. 

Of course fluid bubbling in a cavity will account for the sonnda li( 
as we may perceive on listening over a secreting cavity whilst the patiei 
coughs, when we hear the splashing and gurgUng sounds from forcil 
commingling of air and fluid. Bnt in large and comparatively dry caT»; 
ties we can hardly imagine auy such commingling of air and fluid to 
place, during ordinary or deep breathing; even supposing, as I have 
deavorcd to show is not necessarily the case, air to pass to and fro Jnl 
the cavity with any appreciable current. Any mncous riiles produced ii 
the associated bronchi, will, however, be heard with exaggerated inl 
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over the cavity, and if the cavity be of sufficient dimensions will give rise 
lo metallic tinkling Bounds. It is entirely erroneous to supposB— a3 mjiy 
be tlemoDBtrut^^il frequently on post-mortem insiwctious— thiit metallic tink- 
ling is significant of pneumo-thorax only: it may be moat typically heard 
ovora largo cavity, find its mechanism is probably the same in both instances, 
viz.: the reverberation through a large tliin-walled and empty cavity of a 
moist r4ie produced in the bronchus, or tistuloas camil leading to the 
cavity. 

Voicesoutidx. — Enough has beeen said in the earlier part of thia 
chapter respecting the mechanism of breutli-sounds to make it clear, that, 
to my mind at least, there can be no good reason for any mystery, as to 
tlie way in which voice-sounds are intensified or annulled under different 
morbid conditions ot the lungs and pleune. There can, at all events, be 
no doubt that voice-sounds are conducted from the larvns, and the more 
the expiratory sound is broken up into articulate sounds the more favor- 
able are the conditions for transmission backwanls through the bronchial 
channels. These channels in the normal state are, as already stated, held 
patent by the elastic traction upon them of the surrounding lung, and 
they serve therefore us so many speaking tubes, althorigh the direction of 
the current of air during articulation is not favorable to the best possible 
conduction. 

The rapid subdivisions of the tube and their being imbedded in an ill- 
conducting materiiil, is, however, highly unfavorable to conduction of 
soand, and were it not for the shortness of distance the voice sounds would 
not be audible at all. Up to the point of subdivision of the main bron- 
chi, a few inches more or less of tubing would make but little difference 
in intensity of conduction; hence it is that mere linear distance from the 
glottis does not toll much upon the conduction of voioe-sounda. They are 
in health pretty nearly as well or as badly beard at the base as at the 
apex or middle of the lung. If the glottis bo destroyed by tubercular or 
syphilitic disease the voice-sound is of course annulleil, anil even the whis- 
per sound is impaired, showing that the glottis is to some extent concerned 
in the production of the whisper, probably being held open during that 
process. If the main bronchus on one side be compressed or occluded, 
the voice-sounds are annulled ou that side, and vocal vibrations, which are 
merely pal|iablo sounds, are similarly obscured. If on the other hand the 
termination of the tubes be surrounded by a better conducting material, 
OH in pneumonia, or if the titisue normally surrounding them be 
dcnsod ujKtn them, as in tliat portion of a lung near the surfikce immedi- 
ately above an effusion, the voice-sounds will become loud and sharply 
defined. Vocal resonance may he and is, no doubt, reinforced by a cer- 
tain amount of reverberation or echo produced within the tubes, adding 
to its loudness but taking from it clearness and definition, for the coudi- 
tions of true consonance can hardly obtain in an ap[)arutus ot which con- 
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(iuction of sound is in no sense a function. If a large bronclius, instead ■ 
of being Bubdividod into iimuniemble smaller and diminishing bnuiches, ^ 
abruptly terminate iu an empty cavity occupjing the area of ita former H 
distribution, it is obvious tliat the voice and 'wlusper sonnda transmitted H 
down it will be loudly heard over the cavity. ^ 

^gnphony is a voice-sound concerning the meohaniBm of which there 
has been inucli dispute. I have myself nothing to add respecting it, 
except tliat tlie sound appears to be the broncho phonic sound conducted 
through a thin layer of fluid. One may liere notice a peculiar sign, to 
which attention lias been drawn by Dr. Bacelli of Home, whose observa- 
tions have boon noticed and confirnied by Dr. Gueneau de Mussy, now of 
Paris. The sound, pedoriloquie a/j/iontque, is described as heard over the 
l)ase of the chest in patients with pleuritic effusion, provided the effusion 
be of an homogeneous bitous kind. On placing the ear over tlie back of 
the affected side, and making the patient repeat in a whisper some rough 
■words, as " trente-trois," or "one," "two," "three," the sound is con- 
ducted through the fluid and up the stethoscope to the ear with great 
distinctness, the articulation being perfectly recognized. In casc-s oS 
purulent effusions, on the other liand, no such conduction is to be ob- 
tained. Dr. Bace!Ii and M. Gueneau de Mussy regan) this sign therefore 
as an important aid in distiiigiiiBliing between cases of serous and puru- 
lent effusion. In my own expuricnco it has sometimes proved useful and 
sometimes failed. Although a sign of a certain value it is not to be im- 
plicitly relied on. 

Amphoric Resonance or metallic echo is a sound which is often heard 
in cases of pneumo-tliorax. It is probably to be regarded as a reflected 
Bound due to the impingement of vibrations against the walls of a large 
echoing cavity. The voice-sounds arc not conducted through a pleura 
distended with air much more readily than tlirongh fluid, but a lung 
cavity in relation with such an air sac will transmit vocal vibration to it 
■which may produce an echo. It is in cases in which tlie communication 
■with the pleura is very small that this sonnd is best heard. 

The cough sounds and laryngeal sounds hoard in diseaae are of saeh 
obvious meclianism as to require no special comment. 

The MicnosooPicAL Examination op the Sputijk. 
Valuable information may sometimes bo obtained from a careful ex- 
amination of the sputum, and iu doubtful cases this aid to diagnosis ought 
not to be neglected; at the present time, when the intimate relation <A 
micro-organisms to disease is a subject of such pressing interest, the help 
of the microscope becomes more and more imperative. 

In examining sputum it is only necessary to sjiread a small portion on 
a glass slide and cover it with a thin cover-gUnw. 

It the Bj)eeimen be simply mucus, such as is secreted in health, a thin 



EXAMINATION OF THE SPUTUM. 



45 



r 

I film wiil be obBerved, entangling air-bubbles, leucooytes, and occaBionally 
r a few ciliated epitheliHl cells derived from the air paseages. By ramiing 
' a drop of acetic acid under the cover glass the naclei of the cells become 
more coiispiciiouti. 

RogiiiiierB are very apt to mistake particles of dust, cotton SbreBi 
pieces of feathers and foreign bodies of various kinds, which accidentally 
contaminate the fluid, for objects of graver import. 

In bronchitis the sputum, wliich in the eai'ly stages is very frothy, 
becomes of a yollowisli tint as the diseaao progresses. This change is duo 
to the presence of a greater number of leucocytes, granular matter and 
oil globules. Blood norpuscles may occasionally be observed. If the 
disease be the result of irritant particles, as sooti dust, etc., pigment par- 
ticles mity be detected. 

The sputum ot pneumonia is characterized under the microscope by 
tlie presence of blood corpuscles uniformly diflused throughout the mucus. 
In phthisis, when the lung is actually breaking down, shreds of pul- 
monary tissue may by careful raauipuhition be detected in the expectora- 
tion. For this purpose the expeeiorution should be collected for twenty- 
four hours, then boiled with an equal quantity of solution of caustic soda, 
(20 grains to the ) oz.) and frequently stirred; the boiling fluid should 
then be poured into a conical glaes vessel and freely diluted with distilled 
water. A more or less copious eediaient deposits, numerous speclmous 
from which should be diligently searched with the microscope for the 
boldly curved loops and fragments of pulmonary elastic tissue. (See 
Plate I, fig. 1). 

Micro-orgmiisniK — For the satisfactory detection of these minute 

bodies it is necessary to resort to special methods in the preparation of 

I the sputum, and to employ powers magnifying at least 300 time^ 

I The examination may be conducted ou unstained specimens, but it ia 

I far more reliable to stain the specimen, which may be readily done by 

means of the aniline dyes sold for this purpose. 

A method known as the Wetgert-Eoch method consists in spreading 
out a thin film of sputum on a slide or cover-glass, and drying by passing 
it rapidly several times through the flame of a spirit lamp. Several drops 
of the stain ' are then poured on the specimen and allowed to remain for 
about flfleen minutes or more. The stain is then washed oS with dis- 
tillwl water and afterwards with alcohol, and allowed to dry. It nuiy 
then be mounted in Canada balsitm. For staining tubercle -bacilli Dr. 
Ileneage Oibbea's method gives very good rusuits. (Full directions for 
preparing the stain will be found in the Lancst, May 5th, 1883, but it 
may be obtained ready for use from Messrs. K. and J. Bock, 6S Comhill, 

I 'Ai or one percent, solution of eitlierGpnlian violet or SpiUer's purple, id 

water, is reconimeuded by Dr. Uibbes. Pruetioal Uistology and PaUiulogy, Snd 
etliL, p, laa. 
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E.G.) It is used as follows: — The sputum in a very thin layer is dried 
on a cover-glass; a few drops of stain are next to be gently warmed in a 
test-tube until the steam rises and then poured into a watch-glass, and 
the cover-glass with the sputum placed upon the stain and allowed to re- 
main four or five minutes. The specimen is then well washed in methy- 
lated spirit until no more stain comes away, then dried and mounted in 
C'anada balsam as usual. If time be not important it is better still to dis- 
pense with warming the stain, and to allow the cover-glass to remain in 
the cold fluid for thirty minutes or longer. 

The peculiarities of the various bacilli will be found described under 
the diseases to which they particularly refer. 

Besides pus cells, leucocytes, blood corpuscles, and foreign bodies of 
various kinds, pieces of morbid growth, hydatids, echinococcus booklets, 
and even mould, as peniciUium, may be coughed up. Mould when pres- 
ent usually comes from the interior of phthisical cavities. 



CHAPTEE III. 

DISEASES AND DEFORMITIES OF THE CHEST WALLS. 

The diseases of the chest-walls are of importance chiefly from the fre- 
quency with which they Btmiiktc more deeply aoated lesions. 

Pleurodynia, nXevpti the side, oSvvt/ pain, may ho due to rheuma- 
timn, myalgia or ijifercoatal 7ievralgia, 

The symptoms are very similar in all these conditions, but more particu- 
larly in the two first named, and there can be no doubt that aponeurotic 
rheumatiem and myalgia arc conditions frequently aasociated and difficult 
to separate. Pleurodynia commonly begins quite suddenly with severe 
jiain of a tingling or burning character, much aggravated by roapiratory 
movements, especially those of deep inspiration or tuBsivo expiration. 

The pain may be situated at any part of the chest. A common seat la 
over the centre, at and about the insertion of the pectoralia muscle on 
eitlier or both sides, or at the margin or sides of the chest where the 
recti and serrati muscles are inserted. When the pain is lateral it is 
almost always limited to one side. The breathing of the patient is ham- 
pered and may even be greatly distressed by the severity of the pain. . 

Aponeurotic rheumatism is not common before thirty, although it 
may occur in young people of distinctly rheumatic diathesis. It ia fre- 
quently attributable directly to esposure to cold, e.g., coming out from 
heated rooms and walking or driving in evening-dress. Middle-aged and 
fllderly people, who are the subjects of gout and allied rheumatic affec- 
tions, lumbago, sciatica, etc., are specially liable to this affection. 

Myalgia is, except so far as muscular tenderness is inevitably more or 
less associated with the preceding condition, generally traceable to some 
etraiu. It sometimes occurs in whooping congh and very commonly in 
the course of phthisis. Unquestionably the disease has in most iustauoes 
a definite pathology in the rupture of some minute muscular fibres. 

Intercostal neuralgia is a more definite ailment than either of the 
above, and occurs more especially at two periods of life, and in two forms. 
\. It isvery common in young females in the form of infra-mammary nen- 
ralgia, in which the pain is referred to the surface of the chest below the 
left breiist. This affection is most generally associated with ansemia, at- 
tended with lcucon'ha>a, amenorrhcea, or other form of menstrual disturb- 
ance. The disease is very rarely seen In the male sex. 3. Intercostal 
nenralgia occurs also on either side of the chest in persons of middle or 
advfuiced middle life, and is more common in females. The pain ia of a 
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very severe Btinging or burning character, nlong tlie course of the periph* 
eral distribution of one or more of the intercostal nerves. It may last 
for days or even weeks before the appearance oE tiie very character istio 
lesion, Aerf m zogter, after the appearance of which the pain is soon miti- 
gated or subsides altogether. This disease ajipears also to be commonly 
associated with the rheumatic or gouty diathesis. Althongh most com- 
mon ill mtddle-uged adult females, it is by no means limited to them, and 
may sometimes be observed in quite young jjcople. The p:uTi attendant 
upon herpes zo.fter in the young, however, is rarely severe, and I believe 
never precedes the appearance of the eruption by any considemble time. 
The physical signs of pleurodynia, when carefully considered, are 
quite sufficient for diagnosis: — 

1. The disease ^wr se docs not raise the temperature, in which fact wo 
have one very important element in the diagnosis from pleurisy, 

2. There is usually decided tenderness on pressure over the seat of 
pain. In intercostal neuralgia this tenderness is very superficial, and ia 
best elicited by gently pinching up the skin; the tenderness may be oI>- 
served, too. not only over the point most complained of, but also in the 
lateral spinal region corresponding with the distribution of the posterior 
cutuneons branches of the aifected nerves. In these cases the situation is 
almost always below the left breast, and the patient presents the other 
physical signs of aniemia. In myalgia the pain is markedly elicited by 
bringing the muscles affected into action, e.i/., causing the patient to 
grasp the back of a chair, and to bring the iMactoral muscles into action, 
or to raise himself in bed or turn on one side so as to involve other mus- 
cles. In aponeurotic rheumatism and in myalgia there is also tendemeBft 
on firm pressure over the muscles in the intercostal spaces, etc 

3. The respiratory movements are restrained by the pain, and respira- 
tion on the aifected side is correspondingly weak, but it is of veBicnlar 
character and unattended with any rubbing sounds; one may sometimea 
hear, however, muscular rumbling sounds due to the voluntary restraint 
exercised upon this side by the patient The percussion resonance is un- 
altered. 

Pieurisy and pericarditis are the two conditions most simulated by 
pleurodynia. In phthisical subjects, where there is perhaps already ex- 
isting pyrexia, it is often difficult to be sure that there is not some dry 
pleurisy, and here the diagnosis is not very important. Ajxineurotio 
rheumatism of the front of the chest is distinguished from pericarditis by 
the absence of the physical signs proper to the latter complaint. 

ri-ed^/Hei*/. ^Intercostal neuralgia in young anaemic subjects reqnirea 
general treatment by iron, qninine, arsenic, and fresh air, with generoui 
diet; and local treatment, by soothing applications such as belladonna- 
plasters, or chloroform liniment three parts with belladonna liniment one 
part, sprinkled on lint or flannel backed by oiled silk. Belladonna or 
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aconite may alao be cflBcociouBly applied in the form of the solid linimente 
suggested by Dr. Sansom and prepared by Messrs. Savory and Moore. 
Menthol alone, or in combination with chloral hydrate or croton clitoral 
hydrate, as suggested by Mr. W. Martindale,' ia a Taluable application in 
the herpes zoster form of intercostal neuralgia, before tho eruption has 
appeared; afterwards tlic local rumedlea must be used with caotion. In 
this latter form of neuralgia, however, the pain ia often very severe and 
intractable, and euli-cutaneous morphia and atropine medication may be 
necessary, liocal depletion by leeches will always give temporary relief, 
bnt in the anaemic form of neuralgia at least, it is inadmissible. The 
myaigic forma of pleurodynia are best treated by keeping the affected side 
of the ehest at rest by strapping, as for dry pleurisy. Aponeurotic rheu- 
matism may often at once be cured by the application of a well-made 
mustard poultice kept on for twenty minutes. In the case of any rheu- 
matic diathesis, general remedies, especially iodide of potassium with qui- 
nine, will be requireil. 

Perichondritis or jierioslitis of the rib is a disease sometimea giving 
rise to some puq)lexity in diagnosis. It is commonly due to syphilis, 
when the other manifestations of that disease may be observed. Direct 
injury is another frequent cause of this malady. A short time ago I had 
for some months under my observation, a lady in whom a thickening of 
the covering of the first two ribs in the left infra -clavicular region, was 
traceable to an attack of tj-plioid fever four or five mouths previously; 
local prominence, obscured breath-sound, some venous enlargement, and 
greiit tenderness were to bo noted. In this caise the thickening prolwbly 
involved the fascial tissues between the ribs also, and there was much 
liesitation in diagnosis from local abscess or empyema, not only on my 
own part, but also by two very able surgeons, to whom I submitted the 
case. The lady ultimately, bnt very slowly, got well, under repeated 
and prolonge<l change of air and other remedies. 

In some instance* the first picfje of the sternum is involved in perios- 
titis, and when the )>erinsteal thickening is in tra- thoracic, as well as on 
the external surface, the Bymptoms and signs of thoracic tumor may be 
developed. 

Amongfit the thoracic parietal oonditions that should be here noted is 
the very remark ablo/w win/ creating, that may not very uncommonly be 
beard especially over the snpra- spinous and scapular regions. This phe- 
nomenon is attended with a certain amount of pain. I have met with 
more tlian one case of this kind which has been treated by very able 
practitioners, with great perseverance and activity by blisters and iodine 
ooanter- irritants for many weeks, under the impreasion that the case was 
one of chronic pleurisy. The condition is, however, so far as I have been 
able to observe, a jiermanent one. and is only important in diagnosis. If 

' £Ttra Fliarma:»p«eia. 
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I the attention be once awnkened to the poHsibility of the sounds being 
extni- thoracic, the diagnosis can bo confirmed hy making the patient atop 
I breathing and by listening whilst the shoulder is shifted about. 

Amongst the deformitiex of the choet, I would mention a deficiency 
of the clavicular portion of the pectoralis muscle, on one side of which I 
have Been two examples. A remarkable flattening or rather hollowing 
below the clavicle ia thns occaaionod, suggestive of grave internal lesion, 
the true cause of which is, however, at once rendered obvious by making 
tlie patient grasp the back of a chair with both hands and attem]it to lift 
it, when the existing muscular fibres start into action aud tho defect is 
declared. 

The shapo of the chest is nicely conformed as a nile to the condition 
of the lungs. Thus we have the small long thoran, with oblique approsi- 
mated ribs, associated with small Inngs, the large expanded barrel -slutped 
chest with emphysematous Inngs, the local flattening or enlaigement with 
pulmonary or plenritic discusos. Such conditions require no comment 
here. Nor, again, need we do more than make reference to the promi- 
nent upper chest of dorsal caries, the distortions corresiKinding to lateral 
curvatures of the spine, or the results of occupational pressure, e.g., the 
hollowed lower sternum of shoemakers. 

An area of the chest surface in the infra-mammary region on each 
aide, having the fifth space in the nipple line for its centre, is unsup- 
ported by muscles, being an interval between the insertion of the pecto- 
ralis, the serratus and the rectus muscles. Thus in any obstruction to 
the entry of air into the lungs telling upon their general surface the 
atmospheric pressure is least sujiported hj muscular action at these por- 
tions. Thus in young children, in whom the ribs and curtihiges readily 
yield In any condition of general dyspncea, as from croup, bronchitis, 
etc., this part of the chest on each side becomes depressed and the ster- 
num tilted outwards. Repeated bronchial attacks thus give rise to the 
prominent sternum and depressed inferior and lateral thorax which persist 
and constitute the pigeon -breast. 

In the rick-eiij Ihorax a more or less deep groove corresponds on each 
side with the junction of tho ribs and their curtilages, there being here a 
knuckling in, so to sjwak, of the ribs, causing the sternum to come for- 
ward with undue prominence. 

The alar thorax of phthisis is produced by the small narrow thorax 
affording bat insufficient breadth of support for the scapula, the superior 
extremities of which are tilted forwards and inwards by the weight of the 
arms and the inferior angle of the scapula thrown outwards, the effect on 
a thin subject being to produce a winged appearance when viewed from 
behind. 




CHAPTER IT. 

DISEASES OF THE PLEURA. 

The plpura on each siile of the chest is a closed serous cavity or sac 
intimately ajiplied to, ami in organic union by its outer surface with the 
lung and the costal parietes. The internal surface of the sac is lined with 
endothelium. The costal and parietal portions of the internal surface 
are in close contact, lubricated nifrcly by some moist aerons secretion. 
This contact or apposition is maintained by atmospheric pressure bearing 
upon the interior of the lung and the exterior of the chest-wall, which 
more than counter- baiancos the constant tendency for the two sorfacea of 
the sac to spring ajiart from the opposite elastic tractions of the lung and 
thoracic wall. In the cellular tissue subjacent to the pleiu^ is a layer of 
Ijrmpltatics, which in the visceral portion freely inosculates with the pul- 
monary lymphatics, and communicates by open months (stomata) with 
the plenmi sac. These lymphatics run their course towards the root of 
the lung. 

When we regard the position and connections of the pleura, its exten- 
sive endothelial surface, tlie conditions of negatiTe pressure in which that 
extended surface is ever maintained, its richness in lymphatics {indee<l 
the pleural have, with other sacs of the kind, been regarded as lymphatic 
spaces), we cannot wonder that jt sbonld frequently become the seat of 
disease, nor that it should bo one of the chosen sites for the manifestatioti 
of lesions from blood contamination. Few are the autopsies after adult 
age in which one fails to find some imperfections in the pleura — few are 
the coses of septic or pymmic poisoning in which the membrane is not 
actively involved. 

The diseases of the pleura are: — 

(fl) Jtiflamniatory. — (1) Primary or simple (general or local), (2) sec- 
ondary and septic, (3) suppurative. 

(ft) EffusUv. — Hydro-thonix, pyo-thorax, pnenmo-thorax, bwmo- 
thoniz. 

(t) GroietkB and thickenings. — Fibrous, tubercular, malignant. 

1. SiupLE Pleurisy.— Amongst the common causes of simple pleu- 
risy, ex|>08ure to cold is the most frerjuent. The depression of tempera- 
ture may be general, in persons inaufficiently clothed, or whilst vital re- 
eistanco is lessened from mental shock or insuiTicient food. Or the [wtient 
may receive a chill from exposure to draught or sudden change of t«m- 
pemture whilst over-heated. Certain diathetic statfis favor th» occur- 
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rence of such plenrisieB, e.t;., the rlieumatie diatliesiB or albumim 
But prior to the attack the ]>fttient may have been in good health. 

Patholoijy. — The pathology of the disease may be briefly Biimmed up 
as consisting in the first place of hy^ienetnia of the pleura, its vessels be- 
coming minutely injected; In a very few hours the normal glistening ap- 
pearance of the pleural surface is lost, it becomes cloudy as though 
breathed upon, and gradually covered with a layer of lymph. Both the 
costal and viscend layers are thus affected, and the efEect of the move- 
ment of the two surfaces, covered with sticky lymph, iipou one another 
is to roughen them, causing the eSuscd lymph to present numerous little 
elevations and pittinga. New vessels rapidly extend into the lymph from 
tlie pleural vessels, forming 1oo])b which, uuless the opposed surfaces bo 
speedily separated by effusion, meet and inosculate, and thus organic nni 
takes place between them. But most commonly in simple pleurisy 
eSusioQ of liquor sanguinis takes place from the vessels, and collecl 
in the pleura, thus sepiirating, more or less widely from below upwai 
the pleural surfaces. In due time, and in ordinarj' cases, the acuteni 
of the disease QASses away, the fluid effusion is again absorbed, the lymj 
covered surfaces come again in contact and lapidly adhere, the origini 
effused lymph becoming in courae of time degeneruted and absorbed. 

Sijmptmnatology, — The symjdoms and signs of pleurisy are in uccoi 
ance with its pathology, and are divided into three stages, viz: — ^1. 
Btage of hypenemia and commencing exudation. 2. The stage of 
Hion. 3. The period of absorption and convalescence. 

Pain in the side and rigors are tiie two symptoms which usher in an 
attack of pleurisy, and either nuiy precede the other by a few hours. 
The pain is that of an acute " stitch "' in the side, usually felt in the lower 
axillary or infra-mammary region, but not uncommonly reterrod, and 
pocially so with children, to a much lower point in the abdominal wall, 
which tho terminal cutaneous twigs of the affected intercostal nerves 
distributed. Tho pain interferes with the respiratory moYementB, whii 
are restrained and shallow, the patient inclinin<; to the affected ade so 
to lessen its movement. The rigors are of variable severity, somel 
very sliarp and decided, at other times amounting only to recurring ch; 
It is stated that the rigors of jdeurisy are repeated, whilst in pnenmt 
one severe shivering occurs at tho commencement of the dieeoae: 
neither hand, however, is this statement more than generally speakii 
correct There is occasional dry interrupted cough. The tcmpeiul 
is elevated usually to about 102° or 103°, the face anxious, pal< 
pulse small and moderately frefjuent. Tho fever has never the mark) 
character of that of pneumonia, and the flushed cheek so characterif 
of the latter disease is rarely present. In a word the patient with aoni 
pleurisy is not so ill as one with pneumonia, altliough he may be 
suffering. 
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In tho first stage oF the ilisense there ix no pcrcDGEion dallneES. On 
listening' to the cheet the reBpiratory mnrmur will be found to be nneven 
and partially Buppreeaed on the affected side, and more or less distinct 
friction sound, nsu^Hy of a grating character, is heiird most distinctly at 
the end of inspiration and tho beginning of expiration, over the seat of 
imin, "uBually in the mammary or infra-mammary region or over the base 
of the liin^. In left-sided cases friction, of cardiac rhythm, may be 
heard orer the precordial region. Friction-fromituB is occasionally to be 
felt. In aome cases which present all the symptoms and febrile phenom- 
ena characteristic of pleurisy no friction sound can be heard; this may 
be explained by the manner in which the affected side of the chest is 
held fixed by the patient, or by the pleuritic exudation commencing on 
the diaphragmatic or mediastinal aspect of the pleura, and thus being 
beyond the reach of appreciation by the stethoscope. 

In a certain number of instances the disease stops short at the dry 
or plastic stage, and the patient is said to have had a dry pleurisy; this 
however, though common enough in secondary and especially in tubercu- 
lar pleurisies, ia rarely observed in cases which have presented in any 
marked degree the features of acute illness characteristic of an attack of 
simple pleurisy. 

Within a short time, it may be but a few Iioufb, fluid commences to 
be effused, and diiUnesa may bo detected at the extreme base posteriorly, 
gradually extending upwards towards the apex. With the occurrence 
of effusion tho jiain becomes less, the breathing easier and less catching, 
although quicker than natural. The movements of the affected side are 
notably lessened, whilst in marked contrast to the off;iccment of respii'a- 
tory sounds on the affected side is their exaggerated intensity on the 
sound side. In moderalfi degrees of effusion the dullness varies slightly 
with the position of tho patient; whilst lying down, for instance, the reso- 
nance may be good to just below the nipple, whereas on sitting up there 
is dullness up to this point, and it may be higher. Over the lower portion 
of the dull area the respiratory murmur is absent, and tho friction is no 
longer to be detected: hut as tho upper limits of dullness are approached 
in the scapular region, distant tubular breathing may bo heaid, and fric- 
tion sound of a moister character ts audible, uspecially in front. 

As tho effusion advances the breathing becomes increasingly distressed 
until apntea is threatened. 

The signs of pleuritic effusion may be divided into throe groups, — («) 
The cardinal signs of jdeuritic effusion, the presence of which is alone 
essential for diagnosis, viz: — (1) Percussion dullness. (2) Displacement 
of the heart. ('.)) Annulled vocal fremitus, (i) Diminished and altereil 
or absent hreath-sound. These signs are common to both serous and 
purulent effusions. 

(6) Subordinate or Bupplomentary signs, via: — (1) Increased semi- 
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I circnmforence of chest. (2) Intercostal bulging, elasticity or fluctuation. 
I (3) Skodftic resonance, (4) Altered voice-sound. (5) Displacement of 
I abdominal viscera, (fi) Signs in the other lung. (*) Cardiac dispiace- 
[ inent bruitB, These signs are none of them essential for di^nosis; any 
I or all of them may be wanting. 

(c) Signs indicative of nature of fluid, via: — (1) Pectoriloquie aphou- 
I ique (Bacelli). (2) Temperature signs. (3) Other pyrexia} or septic 
L phenomena. Those are of especial importance with rt-gard to tho diag- 
I nosis of empyema, and will bo discussed under suppurative pleurisy. 

1. The didlneim of effusion is absolute and toneless. It is distin- 
[ guished by our American confreres ' from more ordinary degrees of dnil- 
kness by the term "flatness." It is the dullness of a brick wall rather 
I than that of a table. In ascertaining the limits of dullness in crises of 
I effusion, very light percussion should be employed, or the resonance of 
I neighboring parts will be elicited. 
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In cases of moderate effusion, the lung being texturally healthy, the 
' upper margin of dullness in front ia not a level line, but slantjs downwards 
and inwards in such a manner as to leave a somewhat triangular space of 
reaouance {B, Fig, 0), the apes of the triangle being at the stemo-clavicn- 
lar articulation. The resonance within this area is of a peculiar tympan- 
itic quality, termed Skodaic resonance, to which I wil! again refer. The 
line ot dulhiesB (flatness) is highest in the axilla, and extends round the 
scapular region until in the interscapular region it again slants down- 
wards, a tongue of comparative resonance (B, Fig. ~) protruding down- 
' wards in the poatoro- median line, which lias been deacribetl by Dr. Gar- 
land as the "dull triangle,'" in contrast with the flatness or absolute dull- 

' Austin Flint. " On Percussion and Auscultation.'' 

' "Pneumono-Dynamieo," by G. M. (iaJ-land, M.D., New York, 1878, page 15, 
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nesB of the percnsHion-note extornul to it. Bven in caaea in which the 
effusion is yery considerable and of old standing, the triangular area of 
comparative resonance (but now somewhat tubular in quality) can still 
be made out at the stemo-clavicular angle, and also in the upper inter- 
scapular region. The curved lino marking the upper limit of dullnesg 
poatcriorly, ia aomotimca spoken of as the letter S curve of Dr. Ellis,' and 
Dr. Garhind maintains that the curve ini'ariably commences at a lower 
level behind than in front. I have not found this to hold ~ood, however, 
in all cases. The line of dullness does not vory notably -.hift (although 
in this respect cases vary within narrow limits) with the position of the 
patient. In eases of extreme effusion, the " flatness" of the percussion- 
note extends throughout the utmost limits of the thonts, and, of course, 
in such cases these triangles nf resonance are not to be found. In other 
cases, again, redema or consolidation of the 1 ung may obscure the signs over 
the areas referred to. 




F». 7.— Percu»k)i 



Thus tbo upper margin of the effusion, in ty|)ical cases, is not a water- 
level, but presents a curve, having its convexity upwards and in the lateral 
region, contrasting in this respect with tlio upper limit of dullness in cascB 
of hydro-pneumo-tborax. As the fluid increases the dulhiess encroachea 
iipon the median line, extending farthest across at the third and fourth 
cnrti luges, but being continued further outwards below this level by the 
outline of the displacc^d heart (U, Fig. 0). 

The lower limit of dullness in typical cases of effusion is again peculiar 
(C, Pig. fi), the arch of the diaphragm being still prosenwl, even when 
the effusion is very considerable — so long, indec<], as Skotlaiu resonance 



' Boston Mnlical and SiirfjriiMil Journal, Januuiy Ist, 1874, p. ! 
Uth, 1870, p, ««B; <iuc.l^d by (JuiUmd. 
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is nmoifeated. This can be bcEt observed in left-aided cases, and to 
will again allude imniRdiately. 

2. Di»placef)W)U of heart towards the sound side is the Becfpd cardinal 
sign of pleuritic efFuaion. The absence of thia aiga tvould negative the 
diagnosis of unilateral effusion, unless it were explained by aome spectat 
circitmstances, e.^., retention of the pericardium by old adheaions, the 
result of some former disease, or conaolidation of the opjtoeite lung. But 
these and other causes of fixity of heart are rarely met with; the mediae- 
tinal folds are ready to ahift to one side or the other, instantly or alowly, 
in obedience to the rapidity or slowness with which the pleura on one 
side is occupied, and the lung on that side collapsed, leaving tlie traction 
of the other lung upon the mediastinum unopposed. I venture to lay 
much emphasis upon the displacement of the heart, rather than on dis- 
placement of other organs, as a sign of pleuritic effuaion, because it takes 
place immediately and jmri jhi.ixu with the elluaiou. In this respect it 
strikingly differs from displacement of the diaphragm and abdominul 
viscera. The diaphragm is held up in the arched position until the effu- 
sion has mounted to a considerable height, and when the heart lias already 
markedly retreated towards the opposite side. In fuct. disphiccment of 
abdominal viscera is no essential sign of pleuritic effusion, and ia only 
present in extreme cases; whereas displacement of heart is un essential 
sign, and (unless prevented by countervailing causes) is present from the 
first in all cases of unilateral effusion. 

Although the exact position of the heart is often somewhat difdcult to 
make out, the trouble taken is well rewarded by the importance of the 
sign. The position of the apex boat ahould be carefully felt for by the hand, 
and, if necessary, by the ear through the medium of the stethoscope. 
Percusaiou nuiy alao be usefully employed to trace from the sound side 
tlielineof cardiac dullness." The axis of the heart is not greatly clianged 
in direction by any common degree of effusion; it becomes a little more 
vertical, and in very extreme cases it may become slightly twisted. I have 
never seen, nor have I been able to produce by experiment, anything ap- 
proaching to the complete turnover of the heart represented in soi 
books as occurring in effusion.' In coses in whicli the heart ia 
displaced, a systolic murmur is developed over its base, which dtaap] 



' There is one fallacy willi refereni-e ti> (au-diac tlisplai^ment in 
stages ot eSuaion that may be here uot^— viz., that aa tlie base or the Uingfi 
tracts, the right or left margin of the lieort (as the case nmy be right or lett 
becomes unouvered : this ma.y lead to an apparent delay in tiie displacement ■ 
the oi^an, the more extreme left or right boundiii'y tlius being within roach ■ 

'Nolo on Displacementa of the Heart. By Ibe Autliur. British I 
Jouruni, July ITth, 1860. 
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on remoral of a portion of tho finid, and is presumably due to straighton- 
ing or elight tension of tliu grout v<tseele from pressure of the fluid. 

3. Abgeitce of matlfremitun is a third very important sign of pleuritio 
effusion; it is obviously due to the intervention of a bnd conductor of such 
vibrations between the vibrating media and the chest walls. If these two 
latter be united at any point by a cord of adhesion, the fremitus may there 
be felt. Just as light percussion ts needed to define the exact limits of 
dullness, so light piilpation is necessary, employing the finger-tips rather 
than the whole hand, in order better to exclude vibrations from above as 
the confines of the effusion are approached. 

It will tlius be observed that the three most essential signs of plenritio 
effusion are e!icite<l by palpation and percussion. 

4. Tlie stethoscopic signs in pleuritic effusion are eometimea mislead- 
ing. A certain value is justly attached to the abnence of brenth-sounds, 
and (except towards the upper confines of the effusion) of voice-sonnds 
in the diagnosis of pleuritic effusion; but in some of the most typical cases 
of this disease the breath-sounds are audible over the whole side, well de- 
fined, tubular, and not easily distinguished from the breath-sounds of 
pneumonia. The voioe-Bounda may also bo well conducted over the whole 
«ide, and the whisper exaggerated even to pectoriloquy. In September. 
18P1, a boy, aged eleven years, was admitted into my ward at Middlesex 
Hospital, with acute pleurisy and effusion on the right side of four days' 
duration. On the fifth day after admission, the dullness bad extended 
to the clavicle and well over tho median line. The vocal fremitus was 
annnlk'd, tlie heart was beating considerably outside the left nipple line, 
and the cyrtometer tracing showed enlargement of affected side, but lubn- 
lar brealh-sounrt and whinpering peelorilotjny could be well heard pos- 
teriorly to the base, and somewhat more feebly over the lower two-thirds 
anteriorly. It was difficult to Iwlieve that one was listening over an im- 
movably compressed lung, separated from the ear by some inches of fiuid. 
Twenty-six ounces of clear serum were, however, readily removed tlie 
Boxt day, with great relief to the little patienL This is no isolated case, 
and I am inclined to believe that the not infrequent presence of these 
anscnltatory phenomena leads to the somewhat common diagnosis of 
"plenro-pneumonia," a combination — I mean in tho sense now employed 
of pneumonia witli effusive pleurisy — in my experience of rare occurrence. 
The reasons why we should liavo absence of breath-sound in pleuritic 
effusion seem so ready to hand, that an exaggerated importance has per- 
haps on this account been attjtched to this negative sign — for (1) a certain 
thickness of fluid separating the lung from the lutrietes. and (?) the lung 
being collapsed and immovable, how should it yiohl any respiratory 
sounds? Although the first explanation isavaiidroaeon wliy the nispira- 
tory Boutids should be weakened and distant, yet it must be remendiered 
that fluid is by no means a bad conductor of sound, and particularly tha 
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more homogeneous kinds of fluid.' Tlie second suggeetion well illuBtrat 
the falseness of the still prevalent views as to the production of breatl 
Bouiids, It is inipoBsible, with a due regard to clinical observations of 
such cases, to hold that the breath-sounds {with the einglo exception of 
the vesicular portion of the normal reBpiratory ninrmni') are generated 
within the lungs or bronchi. They are really laryngeal (glottic) sounds 
conducted down the tubes and through a certain thickness of residual 
(tidal) air. Over the sound side in the boy just referred to, the laryngeal 
broath-sound was heard together with the vesicular sound as the soft (but 
exaggerated) respiratory murmur, but over the effusion the tubular boui 
was alone heard, imperfectly conducted through solid and fluid media. 

Supplementary signs of effusion. — Much importance has always bei 
attached to increased semi -circumference as a sign of effusion. On in. 
spection there is generally an apparent enlargement of the affected sid* 
whilst to actual measurement there may be little or no difference. An; 
relative enlargement that may be present is more obvious during daej^ 
expiration. The total circumference of the chest is, however, always in- 
creased in effusion. In any case in which we obtain any decidedly 
increased measurement on the affected side, we may be sure that the effu- 
sion is a large one. The nJutpe of the affected side is altered in effusion, 
being more rounded. This is well shown by a cyrtometer tracing, and. 
arises from the fact that the outspring of the ribs is entirely relaxed 
the affected side (even if there be no positive intm- thoracic pressure] 
whilst on the sound side it is only partially so. When we boar in minftj 
tliat the capacity of a globe is greater tlian that of any other shaped figurfih 
and further remember that, in ]jluuritic effusion, the heart is displaced 
to the sound side, it is clear that in all cases of effusion. Hnd quite apuip. 
from any relative increase in circumferential measurement, there is in*-- 
creased capacity on the affected side of the thorax. 

Cyrtometer tracings thus give ns more information than tape 
ments, since they also take into account altered stiape. 

Intercostal dulhiess or fittctuation is a sign of inconstant and rath< 
exceptional occurrence in cases of effusion, intra-tlioracic pressure aloD^j 
being Insufficient to cause it. It is more commonly present in ohildi 
than adults, and especially in weakly children with wasted muscleft:] 
Ata.\y of intercostal muscles, and a certain degree of laxity or softeiiii 
of thoracic pleura, aro needed for the presence of this sign, which, 



' I have had recently at Brompton Hospital a case of pleuritic etfusiou o 
lelt side, in which an eadocurdial mitral murmur was well heard Ihroug-h the fluid 
beiow the angle of the scapula— as well conducted as it would be through luDg. 
H is a question whether the complete nbsence of bivul h-souncl in some aiacsof 
pleuritic efliision is not attributable to partial or complete owlusioa of Uie bronchnt 1 
by accumulation ot mucus. 
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experience, has been more often associated witli punileiit than with sim- 
ple elluaioii.' 

^ijophony ia s. sign commonly met with in pleuritic effusionB, and is 
of Bome value in Uie diagnosis of localised effusions from conaolidation. 
It will often be observed on HBtouiiig for tegophony in cusea of acute effu- 
«on that a certain lisp att«nda the voice-souud, which lisp is more sharply 
conducted than the regophonie sound. In such cases, if tiie whiapered 
voice be listened to, it will be found to be very distinctly heard through 
the fluid. ( Vide p. 64, Bacelli's eign). 

Pressure signs. — The presence or abaence of pressure sigtis in pleu- 
ritic effuaiona ia a matter of importance in determining whether or not 
interference by removal of the fluid ia called for. It has been already 
pointed ont (page 82) that whereas cardiac displacement ia an essential 
Kgn of effusion, it ia no evidence of intra^thoracic pressure. Displace- 
ment downwards of the diaphragm ia on the other hand always a sign of 
intra-pleural pressure. The relationship of the diaphragm to the cavities 
above and below it, is quite a different one to that which the mediastinum 
bears to the pleura on either side. Wo have on the thoracic side of the 
diaphragm, under normal conditions, a negative pressure; on the ab- 
dominal side the prevailing pressure ia poeitivc, although there may at 
timea possibly be a negative pressure, which can never, under any cir- 
cumstancps, contend against the elastic traction of the Innga.' Tlie nega- 
tive pressure ia maintained witliin tlie pleura until the lung has com- 
pletely contracted before the advancing fluid; and after this point any 
further accumulation compresses the lung, and by ita weight and preseure 
forces down the diaphragm. Hence diaplacemont downwanls of the 
abdominal viscera is a late phenomenon in pleuritic effusion. It also 
varies according as the patient has been keeping abont or in bed. Fur- 
ther, it is more often met with in purulent than in serous citses; and 
possibly this may (if it be the fact, as my observations would lead me to 
think) be explained by the nutrition and elasticity of the lung becoming 
damaged by the more severe fever attendant upon suppuration. It is 
obvious tliat mere loss of tone in the diaphragm would not, as in the case 
of the intercostala, account for the difference. I have fonnd the intra- 
thoracic pressure to vary from a negative pressure to i in. and U in, posi- 
tive pressure of mercury at the commencement, and at the termination 



' Dr. SUikes draws attenlion to the fact that intra-thoracic preuure alone is in- 
Bufflcient to niiise bulging of Ihp Jntercosla! spiKes, which he coiisiderB ns rather 
due to inllaniinatory purnlysis, aiid as ui^niflcant of severity of IcHJon, aad as 
theretore at value In prognotiis. Vide Stokes, "On DiBPttses o( the Chest," New 
8ydonlii>ni Society'H edition. 1883, pp. tH."), ni2. 

*Tl]p outspriDg of llie lower ril>a tends, through the diaphrn^rn, to act ils ti 
counterpoise to the upward traetion of the lungs. 
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of paracentesis from ^ in. to i in. and even 1 in, negative pressure, there 
'being in all cases a more or less considerublu amount of fluid still remain- 
ing in the pleura. 

The clinical outcome of these observations upon the displacement of 
the diaphragm is of very great practical importance — viz., that, as was 
first pointed out by Traubu, and more Cully explained in an admirable 
monograph by Garland of Boatou, stomach-note may be obtained at the 
flixth rib in the nipple line in the presence of a large effusion on that aide, 
nilarly, on the opposite side, under the same conditions, the liver- 
dollness may not be apprec'iably lowered. These facts are to be borne in 
I mind in choosing the spot for paracentesis, otherwise awkward accidents 
may hapiion, 

My observations would lead me to assert that, in recent cases, the period 
of offnaion at which the intra-thoracic prcBsaro is converted from a nega- 
tive pressure or zero to a positive pressure upon the lung and heart is 
narked clinically (1) by the dullness mounting up above the third carti- 
lage (patient in sitting posture), and (2) by the Skodaic resonance becoming 
changed from the full note to a more tabular quality, and finally becom- 
ing extinguished. 

Skodaic resonance is thus of some clinical value in guiding na to a judg- 
ment as to the presence or absence of pressure within the thorax, and the 
advisability or urgency of interference by paracentoaia, DifEerent views 
have been held respecting the mecliuniam of Skodaic resonance in pleuritic 
eSusion. Skoda himself regarded it as the relaxed lung note, due to the 
Inng contracting upward towards its root as the fluid advances, and, when 
in contact with the parietes, yielding a note on percussion similar to that 
given out by a healthy lung on the iMst-raortem table. My colleague. 
Dr. li. Thompson,' regards the note as significant of a lung still in con- 
tact with the parietes at the upper part of the chest, but slightly on the 
etretch, its periphery being ailapted to the somewhat wider arc aseumcd 
by the ribs when released from the lung traction below. Whichever of 
those exjjlanationa we adopt (and they are probably both accurate at dif- 
ferent stagoH of the effusion), it is obvious that a sliglitly negative or at 
least a zero pressure is essential for the Skodaic resonance of this mechan- 
ism — the full-toned Skoda note. On the other hand, we often meet 
with cases of effusion in which at, and near, the stemo-clavicular angle a 
tubular quality of resonance is obtained, resembling the percussion note 
over a considerable lung-cavity, or over the cheek held on the stretch 
with the month slightly open. This resonance corresponds, I 1>clieve, 
with that exphiinod by Hudson' as produced by tlie lung being collapsed 
upon its root, and thus yielding the tnicheo- bronchial resonance. This 



' '■ Physical Exaiuinalion of the Chest," p. 49. 

' Quoted by Walshe, " Diseases ot the LungH," tourth edition, p. 
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note cliiiicutly Bigiiifies a higher degree of eSusion th&n the othcrj It 
meiiDB tliat the lung is not simply contrauted, btit aiHapHed by the preMknre 
of the advanci'tff Jtuid. In the next degree of effusion ull resonance of 
wbateTer kind is everywliere lost. 

In addition to the disptacemeiil. vmrmnr over the heart already alluded 
to, another sign o[ intra-pleunil presanre, of more importance, is the 
occurrence of crepitant sounds over variable portions of the sound lung. 
These congestion riles give evidence of great stress of circulation in th» 
sound lung, and are associated with i\ congestive cough, and a blood- 
dtreaked viscid sputum. With the development ot such signs the dyspnoea 
becomes increasingly urgent, the surface dusky, and the patient is in 
imminent danger from syncope. 

It is not usual, however, for the effusion to attain such dangerous 
proportions; in a largo number of coses the area of Skodaic roeonance ia 
not encroached upon, wlien the tide turns and absorption of tlie fluid 



I wi( 



Tlie fever of acute pleurisy subsides in from a few days to a week or a 
fortnight, according to the severity of the attack; the tongue cleans, the 
appetite returns, and the jiatient lius only to gain strengtii and to await 
recovery from the results of the local inflammation and effusion. In 
favorahio cases, as the Quid >ieoumcB absorbed, the lung expands from 
above downwards, the pleura friction -sound returns, and witli it usually 
some pleuritic [min, although of not nearly so intense a cliaracter as in 
the first instance. 

Dr. Gee, in his work on Auscultation, has very minutely and accurately 
describetl the physical signs and other phenomena attendant upon rece- 
dent effusions; sutHce it here to say that the respiratory murmur slowly 
returns, at first in the upper portion of the chest, and the heart gradually 
resumes its normal position. The absorption of the hist portion of fluid ia 
often considerably delayed, and dullnesB and weak respiration may long 
persist at the posterior baees. In some cases the eSusion may show no 
aigUB of becoming absorbed, in others again complications may arise. 
But in the great majority of instances the prognosis, in cases of simple 
acute pleurisy, is decidedly good. 

The iliagmisis of pleurisy is not attended with any great difficulty. 
As regards 7x1(71 it may be simulated by pleurodynia, or intercostal myal- 
gia, neither of which affections is, however, attended with febrile phenom- 
ena, iior with friction sounds nor the signs of eSusion. Pneumonia is the 
disease with which pleurisy is more often confounded, and we must ob- 
serve that the two may co-exist. The absence of rapidly su]»ervening 
bronchial respiration with bronchophony and fine crepitation, the free- 
dom from blood-stained sputa, and the gradual effacemcnt of respiratory 
sounds and of vocal fremitus, with increasing displacement of heart as dull- 
ness on percussion incroasos in cxteut, render tli« diagDoais of pleurisy 
with effusion certain. 
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Tlie chief difficalty in diagnosia is, however, to ascertain the pi 
able nature of the pleiiriay, whether aimple with serous, or euppunit 
with purulent, efEiiaion. I will postpono the discuasiou of tliiu poii 
until the conaidcnitiun of the gniver malady. 

The treatment of ucnte pleurisy of ordinary severity does not call for an^^ 
very energetic measures. In the first stage of the disease our object is to 
reduce arterial pressure within the v.essels of the diseaaod pleara — vessels 
which are temporarily paretic and in a state of acute turgescence. One or 
two doses of aperients, and action upon the skin aod kidneys by saline dia- 
phoretics and diuretics, are useful general meoiiures to this end. At the 
first onset of this disease small doses of aconite may sometimes be given 
with advantage, with the view of reducing arterial pressure, but with the 
commencement of effusion this remedy should be stopped. The pyrexia 
of pleurisy never of itself causes anxiety. Rest in bed must he absolutely 
enjoined, even in the least severe ciisea, and the diet restricted to nutli- 
tious fluids. There is no object to he gained by restraining the patiei 
from taking bland drinks to ease thirst. The application of leeohes 
the side is often of great value in lessening tlie intensity of the local 
lesion as judged of by pain and pyrexia. Hot poultices, frequently 
changed, are also valuable, serving by the dilatation of superficial capil- 
laries to ease pressure upon the deep distribution of the intercostal arteries. 
A blfster applied under the poultice is sometimea useful. A fair amount 
of sleep must be produced by the judicious administration of opiates, 
which may bo given in the form of Dover's powder, or (« adults, if the 
pain be very severe, by subcutaneous injection. The temperature ot thai 
jHitient and the signs of effusion must be carefully watched. \ 

Stage o/f/fiisinn. — Whilst the inflammatory fever is at ita height, th* 
less we meddle with any effusion present — unless it become of itself a 
danger — tlie better. Wo must bear in mind that a certain amount of 
effusion is as much to be looked for in acute pleurisy as exudation into 
the ftir-vesicles in pneumonia, or " running at the nose " in nasal catarrhji: 
and the products in the three cases do not, caterts paritmn, esaentiall]^ 
differ. The pulmonary exudation consolidates in situ; the nasal prodnofc 
stiffens the handkerchief; and the exudation into the closed pleural sac 
remains limpid and liquid only until ex(»osure to air or the presence of 
u foreign body (or perhaps intrinsic change from lapse of time) determineB 
-a certain variable amount of coagulation, a thin layer ot which ooverB 
roughened surface of the pleura and protects it, and Hakes of vl 
sometimes float in the fluid. Again, given acute inflammation of thaij 
coverings of the lunga, a certain amount of efluaion ia useful in Be[)arati&f i 
and bathing in a bftind fluid the tender and inflamed surfaces, and fum. 
ther, in keeping at rest the affected portion of lung. It la too often (oPi 
gotten that the lung ia in health exercising a constant traction upon thft 
pleural sac, the vessels of which liave therefore to sustain a negative OS] 
aapinitory pressure; this being so, it ia but natural and physiological 
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if these vessele become temporarily woatened and congested by th^ iii- 
flanimutory procese, increased exudation sbould proceed from them. The 
effect of this exudation is to neutralize lung traction, and therefore to 
leeson afflux of bSood to the weakened vessels. It is, moreoyer, the surest 
and most natural means of giving iliat rest to the inflamed surfaces which 
they need for recovery. The effusion reaches its acme, the fever subsides, 
and in a few days the tide tnrns, re-absorption being effected in a few 
weeks. 

Fluid effusion being thus both natural and salutary in acute pleurisy, 
we must be watchful, but not meddlesome, in our treatment of its earlier 
stages. Up to the end of a week or ten days we need not, in ordinary 
cases, consider how to promote its removal; and, in the majority of cases, 
after this period the fluid will gradually subside by spontaneous absorp- 
tion. Counter- irritation is of undoubted value at this stage, and small 
doses of iodide of potassium may be added to the prescription. As the 
absorption is being effected, and when pain arises from the pleural sur- 
faces again coming together, the firm application of a broad band of 
adhesive plaster round the affected side, or of several bands in the man- 
ner suggested by Dr. Roberts,' extending well beyond the median line in 
front and behind will relieve pain, and faciUtate adhesion. Mineral acid 
tonics, usually with iron, are now required, and change of air will hasten 
the complete re-absorption of fluid, and the restoration of the function 
of the lung. 

Towards the end of the second or third week of illncBS, if absorption 
bo not in fair prt^ess. the question arises whether it be advisable to 
interfere and remove a portion of the fluid by paracentesis. Tlianks to 
the labors of Hamilton Roe, Trousseau, Bowditch, Dieulafoy and others, 
this 0|>errttion has been rendered safe and easy of performance, so that 
we may consider the adi'isability of artificially removing the fluid from 
the chest, without being harassed in our judgment by the fear of so doing. 
The extent of the effusion, the condition and family history of the jtatient, 
and the nature of the fluid effused, are the points which determine for 
or against the operation, and the following propositions seem to me to be 
best justified by experience. 

1. With good Skodaic resonance down to the third rib, and with no 
material enlargement of the side, we may assume, as I have already pointed 
out, that, although much fluid be present, the lung is only held in the 
position of physiological rest, and that therefore operative interference ia 
not called for. 

3. The continuance of pyrexia would, at the end of the second week, 
at all events, dispose us to wait longer. If no progress in absorption has 
been mode, however, by the end of the third week, we may with propri- 
ety remove a portion with the aspirator. 

' Theory imil I'motice of Hedicine, 6th odit, p. 468. 
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3. If the family history of tlie patient be unfnvorahle, our inclinatioi 
would be to eiirly interference, lest interstitial eliangee occur in the lunj 
unfavorable to its re-expaneion. [In casee, however, in which thi> effn>l 
Bion has occurred on the Bide on which there is already existing Iung-dia> I 
ease of a phthisical nature, we should be loath to interfere, as exfierieDoai J 
certainly shows that an eflueion checks, and sometitnos arrests, the tubi 
cular process.] 

4. In cases in which the effusion mounts up to the second rib, t 
higher, extinguishing Skodaic resonance, and causing decidedly incrcase&'l 
measurement of the side, wo may be sure that there is positive intra-tho- I 
racic presfuire, impeding the heart's action, and compressing the lung si 

as to retard circulation through it. In such a case the pressure i 
amount to one inch or one inch and a half of mercury. Under thei 
circunistances the patient is in danger of syncope. The signs especially^ 
indicative of danger, viz: straining, retching cough, with frothy, ■ 
sputa, aoiuctimes streaked with a speck or two of blood, and the presenot 
on the healthy side of rather fine crepitant rile, have been already points!,^ 
out. In the presence of such signs, no matter what the stage of the dis- 
ease, immediate interference is called for. The removal of two or three 
puits of fluid by the aspirator or syphon will give the patient immediate- 
relief, and no further operation may \>e necessary. It has been wetit ■ 
pointed out by Dr. B. Poster, that the symptoms of danger, lividity, pal's 
pitation, etc., are often in abeyance whilst the patient is perfectly still. I 

5. In cases in which there is any reason to snspect that the fluid may ■ 
be purulent— quite apart from any question as to its amount — the needle 
of a flue Gubcutaneous syringe must be inserted at alx)ut the sixth 8]>ace 
mid-aiillary line, and a sample removed for inspection. Should it bo 
pus of healthy character and sweet, steps must Ira taken for its thorough 
evacuation within a few days. Provided the pns be perfectly sweet, it is, 

I thmk, best not at once to operate upon a large eflliision by making a 
free opening. The lung is compressed, and it is better in the first in- 
stance to remove a portion of the fluid by means of the syphon, for the 
double puriMse of re-expanding the lung-texture, and diminishing the 
cavity of the abscess to be subsequently (within a short time, however^^ 
Dr. Foster has also insisted upon the advantt^ of thus prOr J 



Local Plevbisy, PLECRiaY from Extension. — Although local I 
pleurisy sometimes occurs as a primary disease from exposure to cold, it I 
is much more commonly determined by neighboring disease; and c 
versely, pleurisy from exteneion is in most instanoos of localised and v 

' ■■ On Ihe Treatnieut of PleuHsy and Pleuritic Effuswn." Art Jress to the North.] 
Wales Branch of the Britisli Medical Association, by G, Baltliozar Foster, IILC. T 
F.R.aP. 
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stricted area. Local plenrigy may arise from injury or disease of the cheat- 
wall, t.g., a blow on the chest, fraotured rib, syphilitic periostitis, cancer 
of the breast, or from subjacent disease of the lung, hiemorrhagic infarct, 
gangrene, pneumonia, tubercle or cancer. 

The pathology of local pleurisy ia, except for any associated lesions, 
the same as that of simple plouritis, but it does not usually proceed to fluid 
effusion. As a rule the two opposed surfaces pass tlirougli the stages of 
injection, of lymph exndation and then either adhere and enter into 
organic union, or become smoothed down to present hereafter localized 
thickened opacities. A local pleurisy, however arising, may extond and 
involve the whole pleural sac. The course of local pleurisy is generally 
&ivorable. 

Trtaimenl. — In nine cases out of ten immediate relief is given by 
firmly etniiiping the affected side, so as to restrain movements, and in 
simple cases this may suffice for the cure. In some other cases, however, 
the pressure of strapping cannot be borne, either on account of its increas- 
ing the pain, or from the fact that the pleurisy has supenenod on tho 
side most available for respiration, as in certain cases of phthisis, tinder 
such circumstances the application of a small blister, witli or without a 
hot linseed poultice superposed, will give relief, or if the pain bo very 
severe a couple of leeches may be applied. A very useful clinical test afl 
to the amount of relief that may be ex])ected from strapping in any given 
case, is obtained by obsemng the effect of steady and firm pressnre 
njion the side by the hand. An opiate, or morphia subcutaneously, may 
be employed in association with local remedies, but it is much better 
practice to arrest a lesion, than merely to lesson pain from it, 

2. Skcokhary Pleurisy, Septio Pleurisy. — Many pleurisies which 
are spoken of as simple are really secondary to some morbid constitu- 
tional conditions, e.</., the rheumatic diathesis; some pleurisies are so dis- 
tinctly rheumatic as to require special treatment. Pieuriay, like othur 
serous inflammations, frequently arises in association with albuminuria. 
These two pleurisies, the rheumatic and the albuminnric, are generally 
attended with copious effusions, sero- fibrinous, rarely purulent, rich ia 
fibrin in the former, and in this variety the disease is also attended with 
profuse sweatings. It is not uncommon to get pleurisy, sero-fibrinous, 
as a complication in jaundice. The pleurffi are frequently involved in 
genentl outbreaks of miliary tuberculosis. 

In septictemia and pyemia pleurisy ia commonly present, and under 
these conditions tho lymph and fluid exuded are highly charged with pna 
elements. 

3. SurpTRATiVB Flefrisy. — Suppurative inflammation of the pleum 
IS a &Lr graver malady than any we have yet considoretl in this ctiaptor. 
Whereas in acute simple pleuritts the inflammatory products consist of 
simple fibrinous exudation, which coagulates in a thin layer upon tlie 
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pleunil Hiiriacea, and of liquor aanguinis, whidi exudes tLroiigh the weak- 
r nned vessels and collects in the ploura; in suppurative pleurisy, on the 
other hand, we have a more mtense and a less sthenic process, ai^com- 
pauied by the exudation of a more corpuscular and less coaguiable lyniplij 
and of liquor sanguinis ricli in leucocytes. The one case — simple exu- 
I dative pleurisy, is perfectly analogous with sthunic exudative pneumonia, 
■the other — suppurative pleurisy, with the corresponding disease occasion- 
illy met with under greatly depressed conditions of system, whether from 
bitempemuce or other causes, viz., purulent infUtration of the lung; and 
s in pneumonia, the simple may pass into the sujipurutivo inflamma- 
so it is not unknown in jileurisy for a hydro-thorax to become an 
Bempyema. Fraentzel,' indeed, denies the occurrence, save on very rare 
Koocasions, of an effusion purulent from tho first. " In almost every case 
Ftbe effusion is at first fibrino-serous" becoming subsequently purulent. 
TJuqueBtionably serum is more easily effused than pus, and purulent eflu- 
sions are at first thin and diluted, hut tho pus element ia from the first 
largely present and active in acute empyemata. 

What tho conditions are that determine suppurative rather than sim- 
e pleurisy wo do not precisely know, and we have to speak of "depressed 
BiDOnditionB of tlie system," " morbid constitutional states," and the like; 
expressions which, nevertheless, are in keeping witli our knowledge and 
are generally understood. We may, indeed, with some plausibility niain- 
hdn tliat some septic agent present in tho blood renders the infiammatiou 
purulent rather tiian serous, as in the joint affections in pyiemia, although 
the pus-producing qiiality in the blood ia very difficult to estimate, and 
would seem to be of varied sorts. In such diseases us pyiemia, scarlatina, 
t3rphoid fever, and in the puerperal state, pleurisy, wheu it arises, is most 
generally suppurative; in rheumatism, gout, albuminuria, and delirium 
tremens, it is, on the other hand, as a rule, 8im]dy serous. Einjiyema 
is again very apt to occur in cases In which disease of the lung is also 
present. Perforation of the pleura in phthisis almost always leads to 
pyo-thorax, no doubt principally from the escape of purulent matter into 
tlio sac. Bacilli have been found in tubercular purulent effusions, and 
I MM. Chauffard and Gombault' liave found that the fluid of sero-fibrin- 

\ ous pleurisy in tubercular subjects when introiluced into subcutaneous 

tissues of gtiinea pigs will, in a certain proportion of cases, lead to tuber- 
culosis. 
I The symptoms of suppurative pleurisy do not very strikingly differ 

I from those of serous effusion; in many cases from symptoms and signs 

r alone it is impossible to make a certain diagnosis. The symptoms are 

I commonly less acute but more adiiiamic in cliaracter tlian in ordinary 

L pleurisy. The rigors or chills are more persistently recurrent, the daily 
' Ziemsseti's Cyclop^ia, vol, iv., p. 611. ^^^| 

* Bull, et M6m3. Boc Med. des HAp. de Paris, 8me s^rie, I. , 1884, p. 309. ^^| 
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fever oontiiining -week after week; the pulse is from tho first more fre- 
quent than in ai-roua pleurisy, and keeps up its frequency tlirougliout the 
diBease. The tongue is more furred, with a greater tendency to become 
dry and brownish in tlie centre. The general condition of the patient la 
more depressed and anxious, and emaciation is much more rapid than in 
ordinary pleurisy. But perhaps the most important sign of the effusion 
being purulent (although not absolutely characteristic), is the occnrrence 
of hectic sweats breaking out whenever the patient falls asleep. 

The pkyaiml sig(is must neceeeanly be for the most part the same, 
whether the case be one of simple or suppurative pleurisy. Are there any 
physical signs, however, which are characteriBtic of pus in the pleura? 
(Edema of the chest-wall when it occurs, is, I believe, an absolute sign of the 
presence of pus. An erysipelatous blush over a portion of the chest, or 
still more evident pointing, are also sure signs of the effusion being puru- 
lent. But these are late signs, and therefore of greatly mitigated value. 
It is maintained by Dr. Bacolli of Rome,' that by the mode of transmis- 
sion of vocal vibrations, the diagnosis between empyema and hydro-thorax 
may bo made with certainty, whilst all other evidence of duration of dis- 
eOBO, isdoma, emaciation, intermittent fever, and ana*mia, are insufficient 
fur the purpose. In order to appreciate this sign, the unaided ear must 
bo applied to some convenient point of the affected side, e.y., over t" 
dull region posteriorly below the angle of the scapula, and the patient 
directed to whisper some rough word; this will be well conducted to the 
ear if the fluid bo serous, not so if it be purulent. Dr. Bacelli's theory 
to acoount for the difference of conduction in the two cases is, that in 
serous effusions, the fluid, being thin and homogeneous, transmite vibra* 
tiona whh facility, but the more the fluid departs from the homogeneous 
nature of serum, the thicker it is, and the more clonded by the presence 
of amorphous protein bodies and formed or corpuscular elements, the 
less complett.- the conduction of sound tlirough it. This physical sign ia 
totally different from that of wgophony, which is a compressed Inng- 
aound modifled by transmission through a thin layer of fluid. 

Unfortunately, although of undoubted usefnlness as an additional 
sign, it cannot be allowed that this sign has the crucial value attributed 
to it by its distinguished advocate, Pectoriloquie apkonique is heard in 
perfection in some cases of pure sero-flbrmous effusion, but I havo also 
hoard it very well marked in some cases of purulent effusion, and i>er- 
fectly in cases of fcetld sero-purulent effusion. At the International 
Medical Congress, 1881, I reported ten cases bearing npon this point 
" In aix of these, in which the fluid was clear, five yielded the sign, the 
sixth did not. In two caseti, also acuto, the fluid was purulent; yet in 

> Atrdiivio di Uedicina, Boma, 1879. Sep a, critical reference to Dr. Bucelli'H 
paper by Dr. Oueneau An Mussy. — Union M^dii-ule. Jon. 4th, and Feb. ITth, 
187B. ■ 
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I iatix cases Bacelli's sign was present when one would not have expects! 
it. In two eases, both of old standing, tho fluid was serous, containing 
eftet« pna elements: in one of these cages tho sign wua wholly absent, in 
the other it was present in a modified degree." ' 

There is, indeed, only one criterion in these cases, and that is the ex- 

I ploring pnncture made with a grooved needle or fine trochar, and thia 

I method may be employed without danger or inconvenience at any [wriod 
at which absolute certainty of diagnosis becomes of importance. 

Pulsation is sometimes communicated to the fluid by the heart's 
action, and in some cases this pulsation strongly simulates that of aneu- 
rj'sm. Dr. Walshe has referred to thia point, and similar cases have been 

I observed by others, in all of which, according to Fraentzel,' the fluid has 

I been purulent. In each of the two cases observed by Traube, and also 
in the one that came under Fraentzel'B notice, pericarditis with effusion 
into the pericardium was present. Traube considers the occurrence of 
pulsation as duo in part to suppurative softening with increased extensi- 
bility of tho pleura costalis, and in part to the presence of pericardial 
effusion favoring the transmission of the heart's impulse. Some few 
years ago Prof. Maclean was kind enough to allow me to examine, at 
Netley, a soldier who had a ver}' excessive effusion into the left plonra, 
and who had so marked a pulsation in the left supra-mammary region as 

} to cause some hesitation in performing paracentesis, lest there should be 
^ large aneurysm in addition to the hydro-thorax. A right judgment 

, was, however, without much difiiculty arrived at, and a large quantity of 
a fluid was removed, and with it the doubtful sign of aneurysm dis- 
appeared. There was no pericarditis suspected in this case (and the 
heart was of course carefully auscultated). Another case of effusion, right- 
sided and of older standing, came under my notice at the Brompton Hos- 
pital some months ago, in which a rhythmic impulse conveyed through 
the fluid suggested aneurysm as a complication. The fluid was, how- 
ever, removed by several tappings; it was somewhat opaque and at first 
slightly blood-stained. No aneurysm waa present. It is thus clear that 
neither suppuration in the sac nor pericarditis is necessarily associated 
with pulsation, and probably nothing more is needed to account for the 
phenomenon in question than an amount of fluid which shall exercise a 
certain degree of pressure (neither too much not too little) upon the 
beating heart. Two or three other instances have come under my obser- 
vation in which the diagnosis of mere fluid in the pleura has been much 
shaken by another unusual pressure efliect, viz., altered quality of voice 
and cough. A husky voice, and a laryngeal quality of cough, nndistin- 
guishable from that so often heard in cases of miMliastinal tumor or aneu- 
" Tronsai-'tions of tlie Iat«rnatioDal Medical Congress," 18S1, vol. ii., page 
;n'a Cyrlopiedia, vol. iv., p, 638. 
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rysm, have given rise to great doubts as to the diagiioaia, yet both [the- 
nomena have cli3a]ipearod after paracenteEis. 

Putrid effusion)!. — Twocaeea' have come iindermy obeervation, which 
lead me to think that Bometimes the fluid in Bero-fibrinous effusions un- 
dergoes spontaneous decomposition, and liecomes converted into a f(i>tid 
sero-purulent matter, a discolored stinking fluid being removed on para- 
centesis. On this point a remark of Professor Marshall's is interesting. 
He observes: — " The sero-fibrinous effusion appears to have a greater ten- 
dency to quick decomposition, when air is admitted into the pleural sac, 
than the aero- purulent or purulent product. Pus is more stable and lesB 
inclined to rapid putrefaction than the sero-fibrinoua fluid. " ' In the cases 
referred to, however, there had been no opportunity for contamination 
from without. 

In such cases septic phenomena of the more virulent kind present 
themselves, of wliich continued rapidity of pulse, a red tongue, smooth 
and denuded of epithelium, sometimes aphthons or thinly coated, ci 
plete anorexia and vomiting or diarrhoea, are the most characteristic. la 
the presence of such symptoms wc may be sure that an effusion ia puru- 
lent, and has probably undergone decomposition, and only with its free 
evaouation and disinfection will they vanish. 

In all cases of doubt, then, I would still counsel the timely use of the 
needle-syringe, by means of which a sample of the fluid can be obtained 
with little or no pain to the patient, and absolutely without danger of 
doing mischief. 

In suppurative pleurisy the only efficient treatment is by evacuation 
of the pus, and the ])rogress is, generally speakint;, favorable in accordance 
with the prompcness with which the pus ia recognized, and ita removal 
effected. 



' Viz., Case 7. Truns. iDtemational Congress, vol. 
aeea with Dr. Stamford ot Tunbridge Wella, and a ca 
my colleague, Dr. Finlaj, at Hiddleses IIoB|)iliil. 

• Lanoet, voL L, 1862, p. SOO. 
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CHAPTER V:. 

ON PLEURITIC EFFUSIONS CONSIDERED ESPECIALLY WITH 
REGARD TO OPERATIVE TREATMENT. 

Pleukitic cffnsioua, whatever be their original source or iiature, 
■ liaTe 80 much in commou with regard to treatment, that they may ho 
r conveniently brought together for consideration in this point of view. 
Mucli progress lias been made in the treatment of these effusions within 
the last few years, and so much has been written and said upou the eub- 
j'ect, that it wonld take up many cliapters, and he quite beyond the prac- 
tical scope of this work to review the literature in any formal 
ahall therefoni, for the most part, content myself with relating those 
methods of treatment which have proved most successful within my own 
observation and experience. 

Pleuritic effusions are naturally grouped into: — 

(1) Simple inflammatory effusions, in which the fluid is sero-fibrim 
I md which may be acute or chronic. 

(2) Suppurative effusions, in which the fluid is purulent, and of 
\ or old date. 

(3) Hydro-thorax or dropsy of the pleura. 

(4) Hie mo-thorns. 

(5) Pneumo-thorax, 
1. Simple Inflammatory Effdsion into the Pleura. — Acute effa- 

[ non. The general grounds ui)on which operative interference should he 
[ adopted, withheld or delayed, were fully laid down in the preceding 
[ chapter. The tendency at the present time is perhaps ratlier towards too 
L great an anxiety with regard to the presence of fluid effusion, and to a 
'■ corresponding impatience for its removal. 

One might, indeed, feel some misgivings as to whether Nature ought 
ever to be burdened by haring lo remove so vast an accumulation, did not 
experience show that she is fully equal to the task; and when we con- 
Bider how, throughout the body, effusion and absorption are perpetually 
' going on, constituting an extra-vascular circulation amounting in the 
' a^rcgate to many pints, we cease to have any real difficulty in under- 
standing this ready removal of iluid collections. 

If at the end of a week or ten days from the time when the pleuritic 
effusion has reached its height, appropriate remedies having been used, 
there be no signs of any material al>atement of the fluid, it will be judi- 
cious to draw off a portion of it. Doubtless the employment of pnrga- 
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tJTes, and dinretiea or mercnriala woald still, in most caeca, ultimately ' 
effect the withdrawal of the fluid though the natural channelB. I havB ' 
known an acute Berous effusion require els mouths' treatment hy tonics 
and diuretic remedies for ita final removal. In another case, after many 
months of fruitless treatment by ordinary methods, mercury, pushed to i 
salivation, rapidly removed the effusion.' But this protracted or severe ] 
medicinal treatment is not always successful, and ia at least attended with i 
great risk of permanent damage to the lun^, and of complication with 
other diseajjes. The better course in such cases surely is to adopt the 
timely removal of a portion at least of the fluid by paracentesis; but the 
worst course of all ia to leave such cases alone or to treat them with in- 
difEerent dnigs. Dr. Bowditch observes: " I cannot see any valid reason 
for continuing any active treatment more than one, two or three weeb ] 
without puncturing.'" 

In those cases in which there is an indisposition on the part of th« ', 
TesBcls and lymphatics to reabsorb the fluid, the effusion is commonly 
very great, and the intra-thoracic pressure considerable, perhaps equivalent 
to an inch or an inch and a half of mercury," Now although, during the 
inflammatory fever, fluid can, even up to this degree of pressure, be effused, 
owing to the high tension of the general circulation, and the relaxed 
condition of the vessels locally, yet when the fever has pjissod, more or 
less general esliaustion and aiuemia prevail, the pressure of the circula- 
tion falls, and the effect of the high pressure upon the pleural surface is | 
necceeurily to render it eepecially aniemic, and, by the powerful com- 
pression of the lung, to hinder absorption by the lymphatics. The fact, 
frequently noticed, that after removal of even a small portion of the fluid 
the rest is rapidly absorbed, almost demonstrates the correctness of this i 
view. Trousseau observes "this greater slowness in the absorption 
is, perhaps, as much dependent on the pressure eierted by the excessive i 
quantity of fluid upon the serous membrane by which absorption has to I 
be porformcd, as by the mere greatness of the quantity."' 

It ia pi-obable that absorption of pleuritic effusions takes place largely i 
through the lympliatics, otherwiBe one would oXpect to find some albn- 
mcn in the urine whilst so large a quantity of albuminous fluid was being 
taken up by the systemic veins. This I have not found, and Or, Dickinson 
remarks in his recent work on Albuminuria, " It has been said that the 
same result (temporary albuminuria) has followed the rapid absorption <A ■ 
semus fluid from Xhts pleura, a sequence, which, to aay the least, most J 
he rare." ' 

' Dr. Hope — Hedjcii-Chirurgicol Review, 1841 — tttrongly recDnimended the ' 
treatment ot pleuritii! efliiBions by mercury. 

• " Thorat'entesiH," by Henrj' J. Bowditch, M.D., 1870, p. 18. 

' '• Obsen-utiuna on Paraoentesia," Clin. 8otT. TrnuB., vwl. iii, , 18T0. p. 240. Hed. 1 
Chir. Trans., vol. lis., p. 187. 

'CliniculUedictne, New 8yd. Soc Trans, of 3rd edit, IMS, vol. iii., p. 880. 
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In otiier caaos, on tbe Bubeltlence of acnte symptoms, absorption 
on well enoagti up to a certain point, beyond wtiich, however, tlie pntieiUr 
remains at a standstill, his chest being perhaps half full of fluid. 
these cases there is uauaDy considerable depresaion of general liealtb. and 
iron tonics, good diet, and iodiau orabrocations or blistering, with change 
of air, will generally effect completo absorption. If snre that the fluid 
were not purulent, one would be loth to interfere at this stage. 

C/ironic pleuritic effnuiun. — Patients may hve for a long time, aoM 
with surprifiingiy little discomfort, with very large effusion into the pleura. 
Nob a few cases are still from time to time met with in which one side o{^ 
the chest is distended with fluid, the effusion dating from an attack of- 
pleurisy months or even a year or two proriously, and which, on removal, 
proves to be perfectly limpid and serous. The inflammatory attack lead- 
ing to such an effusion is sometimos only marked by slight symptoms, 
rapid effusion no doubt relieving the inflammatory condition and cer- 
tainly removing the pleuritic paina. Trousseau remarks that these patients 
are frequently quite unconscious of having anything seriously the matter, 
although the pleura may contain a large quantity of fluid. I have still 
under my occasional observation a policeman, stalwart-looking enough to 
frighten thieves, who for four or five years has had his left pleura completely 
full of slightly turbid serum. After a few partial tappings it became 
evident that no eximnsion of the lung could be looked for, and in tliS] 
absence of any urgent symptoms it has not been thought prudi 
submit him to any radical measures of treatment involving long illneBiJ 
and, probably, a permanent thoracic fistula. I think, with Dr. Wilso] 
Fox,' that the fear lest tbe effnsiou should become purulent from meiw 
lapse of time, urged by Trousseau as a reason for early oi»ratioii, is d< 
well grounded; there is very little disjwsition for such a tmnsformatioi 
to take place, unless the patient have a fresh inflammatory attack. 
perfect recovery in these old-standing cases is well nigh imjxissiblt 
lung liaving become bound down and thickened by long-continued coir< 
pression, and it is to be hoped that the reproach of their not very in: 
quent occurrence will soon be removed from us. 

I am bound to confess, however, to holding very strongly the belief 
that there will always be a certain small number of cases in which the 
lung is from the first coatwl by an exudative layer of unusual thickness 
and uniformity, which, as pointed out by Walshe,' contracts forcibly and 
aiils the fluid in bringing about a collapse of lung. Such a membranous 
layer affords a serious impediment to absorption, and is apt to undergo 
I a degree of organization which renders the constriction of the lung a per- 

manent condition. Under these circumstances, and^specially in strongly 

ir ~^^ 
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' Brit. Med. Jour,. Dec. 1877. p. 752. 
■ Diseases o( Lungs, 4th edit,, p. 352. 





PLKUKITIC EFFUSIONS. 



73 



pleural Epace remains which it iaulmost impossible to obliteralo, aud which 
must be oecupieil by some kind of cffueion. 

Paracentenis thoracis in serous effusions. — Choice of spot for puncture. 
— Supposing panicentesis to be necessary, the first step to be taken is to 
select the best ^Ktsitioti for puncture. The physician is responsible in 
choosing the site for puncture, and muBt not share the responsibility with 
others. In choosing the spot he lias to be sure (1) that it is out of reach 
of diaphragm and heart; (3) that there is no adherent lung there. The 
sixth tpace in the mid-axillary line is the hcBt point for puncture, and 
should be selected if, when tested by percussion, palpation, and ausculta- 
tion, it prove satisfactory. This spot is most convenient because (1) 
most accessible whilst the patient is reclining in an easy posture; ('J) the 
parietes are here moderately thin, and the intercostal space sufficiently 
roomy; (3) the mamma in the female is out of the way; (4) we are suffi- 
ciently high up to be free from danger of perforating the diapliri^m; 

(5) this point has the advantage over that moat commonly uho&cn, below 
the angle of the scapula, in there being less probability of the canula 
becoming blocked by the flocculi, which tend, from the position of the 
patient, to gravitate towards the back of the chest (most of the dry 
tappings I have observed have occurred with the posterior puncture); 

(6) this point has the advantage over one chosen more anteriorly in being 
more central with regard to the effusion. 

Some authors prefer other sites for puncture. The matter is not one 
of any great importance. Prof. Marshall would choose the anterior weak 
spot in the chest wall in the fifth space nipple line. Another so-called 
weak Spot, preferred by some operators, is in the line of the angle of the 
scapula; my point is between them. Of course, in special cases of limited 
effusion the point for puncture must bo selected accordingly, it being re- 
membered, however, that a central rather than the lowest point of the effu- 
sion sliould be chosen for puncture. 

Vertical and horizontal marks should bo mado upon the chest point- 
ing to the precise spot chosen. 

Local anastliexia, puticlure. — The patient reclining near the edge of 
the bed, with the head and shoulders slightly raised and leaning towards 
the diseased side, a piece of ice with a flat surface, an inch or two liquure, 
dipped in salt, sliould be applied with firm pressure to the spot marked 
for puncture- In twenty or thirty seconds the spot will be frozen; it 
should then be rapidly wiped, a small incision made through the skiu, 
and the trochar, previously steeped in carbolic solution (1 in 40), smartly 
thrust into the pleura. The canula will have been previonsly connected 
with three or four feet mf tubing filled with water and leading to a vessel 
containing a certain quantity of water, which must be two or three feet 
below the level of the patient; or the tubing may be connected with a 
bottle which con be gmdually exhausted of air by a suitable syringe. The 
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I operation having been completed, the canala must be withdrawn rapidly, 
the edges of the wonnd being compressed between the finger and thumb 
and a fold of lint soaked in collodion applied. A band of Etrapping three 
or fonr inches broad and of eiifflcient length, shonld then be firmly ap- 
plied round the affeutod side, bo as to extend a couple of inches beyond 
the median line in front and behind. 

The following list iTicludes all the apparatus needed for the perform- 
ance of paracentesis in a caae of serous effusion, and BuggestB some further 

P remarks respeoting the performance of tho operation. 

1. A lump of ice and some salt 

2. A small scalpel or lancet. 

3. Carbolic solution (1 in 40), 

4. Trochar and oannla connected with three feet of tubing; the whole 
1 liaving been previously filled with water. 

5. Basin containing one pint of water. 
fi. Lint. Collodion. 

7. Piece of strapping piaster four inches by twenty. 

1. The plan named in the text of cutting a place surface upon a lump of ice, 
I dipfiing it iuto aome salt, and tlien applying it flrmly to Ihe suvface of the skin, is 

by far the best means of obtuiaing' local amesthesia for paracentesis thora<7is. If 
no ice bo obtainable, tlie ether spray may be used, or the operation performeii 
witiiout the lud of any umcstlietic 

2. It is always beat to make a small incision through the akin (except perliajis 
when quite capillary instruments are used). The clean-cut wound heals much 
more readily than the bayonet tliruat, and less pain is felt by the patient because 
the skin ia not stretcbed by the ti\)c1iar. 

3. It would seem nce<lless tn add a word of warning- on the impoi-tnnce of seeing- 
to the scrupulous cleanness of trochars or ospiraliun needles used In paracentesis. 
Ca.tes have, however, come under my own observation, in which cai'elessness in 
this respect apparently led to decomposition of the fluid, suppurative pleurisy, 
and ultimately to the death of the patient 

It an instrument be not fresh from the makers, its purity sliould be insured by 
submitting it to the flame of a spirit tamp. If rubbed over fli-st with a little oil, 
the metaJ wilt not be tarnished by the heat.' 

4. The best instrument for tapping the chest is the simplest one possible which 
will effect the object required, t-tz., to remove fluid witiiout admitting air from a 
cavity with walls more or less elastic, and which is contracting' and expanding: 
alternately, the contraction and expansion movements increaaing- in depth and 
force OS the Quid is witlidrawn. 

If a simple hydrocele trochar bo used, it is inevitable that before any con«d« 
ble quantity of fluid has been witlidrawu, air will be sucked into the chest. 

With regard to the question as to the expediency, I should rather say 
the imperativo iniiwrtance, of avoiding the admiKion of air during para- 

For this last practical liint I am indebted to Mr. E. A. Fardoo, Resident 
!3l«di>ml Officer nt Middlesex Hospital. 
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centesis in the cases now nnder consideration, I fail to see the neefulneaa 
cif any further discussion. True it is that, in some cases, air has been 
admitted into the pleura without any iiarmful result, but these cases are 
exceptional, and against them must he brought other cases far more 
nnmerous, in which renewed fever, fresh pleurisy, and the conversion 
of the serous into purulent effusion has followed.' And, apart from 
these directly evil consequences, let us remember that air is more foreign 
to the pleural cavity than serum: that whilst air ia present it is quite a& 
impossible for the lung to expand, or for the heart to return to its normal 
po&tiou as though fluid were there, nor is the absorption of air by the 
pleura when altered by recent or old inflammation more easy than that of 
serous fluid. Why then allow this, at best foreign, and in most coses 
noxious, element to enter at all ? The only plausible answer is, that 
unless wo do so, all the fluid cannot be removed. This is true as a state- 
ment, but is no answer, because we do not wish, in any case of simple 
effusion into the pleura, to withdraw all, or nearly all. the fluid, but only 
a sufficient quantity to relieve pressure and to encourage the absorption 
of the remainder. 

Hence, then, we must have some addition to the ordinary canula by 
which, whilst the fluid is allowed to flow from the chest, air Is absolntely 
excluded from entering it. 

The simplest contrivance for this purpose is perhaps that ingenionsly 
sn^ested by M. Reybard, viz., to tie on to the neck of the canula a 
piece of gold beater's skin rolled into a tube. When wet, this acts as a 
perfect valve, allowing of the free exit of fluid but collajising over the ori- 
fice of the canula on the slightest aspiration towards the pleura. An 
ordinary hydrocele trochar can be readily fitted with this form of valve. 
But a piece of india-rubber tubing attached to the canula, and having 
its other extremity nnder water at a lower level than the chest, is the 
most complete means of excluding air, and we can in this way, moreover, 
employ whatever degree of syphou power we wish to aid the removal of 
the fluid. 

The trochor which will be found most ^aerBllj- usetul for tliis purpoae, ia one 
which I brought before the notice of tlie CJini<»l Society in 1870.' in the paper 
RJreiidy referred to, and 1 have not fiini^e found auytliing to improve in its oon- 
struotioD, 
Thistroclior is. tut I was not then aware, essenljally thesameas that desigDed by 
Mr. ( "harlea Tliompson, and described in Uie iTedioai Timeii in March, 1868. The 
padding in the cap of tlie camilu lliroug'li wliich the Btem of llie Irochar works 
seetnfl an iniprovenient; it was suggested by Mr. Hawksley, the maker of the in- 
ttrument. 

' The late Dr. Fullc^r. in an otherwise admirable clinical lecture, was 1 Iielieve 
the last clinical teacher who rc^rded Willi inililference tlie admission of air dur- 
ing panic«Dtesis for serous effusions. Brit. Med. Jour., Feb. 8rd, 1873. 
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The canula (Rg, 11) hoa a cnlibre at about ^ ot aa inch, (4nini.), and is provided 
with a lateral brancli (a) furnished with a leather collar on to which the tube |iie<* 
(d) screws. The trochar has only a small and light handle, and works through 
the cap of the canula ; this cap (c) is so piulded with leather that, when lorcibly 
screwed down, the stem of tlie trocliar is grasped by the padding in an air-tight 
manner. The tubing attached to d should be about three feet long, and should bo 
interrupted, near tiie canula, by a piece ot glass tubing let in so that the nature 
ot the fluid, eU^, may be observed. It is a very good plan to All the tubing, ready 
attached to the canula, with water before making the puncture. As soon as 
the instrument has been introduced, and the stilette (b) withdrawn, the fluid 
flows through a and no admission of air is possible. The trochar should be dip- 
ped in carbolic solution before being used, and the receiving basin lowered so as 
to allow a syphon column of lietween two and three feet of tubing. 
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It is often convenient, and it properly managed is quite harmless, to ■ 
the fluid into a bottle by aspiration. For the purpose now indicated, the flltinga 
ol Potain's aftpii-ator are the best. A cork (c, fig. 12} made ot indio-rubbeV, and 
o( such dimensions as to accurately fit any ordinary wine oi' seltzer-water bottle, 
is perforated by two tubes, one of which (a) Bta on the basin end ot the exit tube 
attached to. ttiecanula already described. The second tube b, is adapted to an 
exhausting syringe. Each ot these tubes is supplied with a stop-cock, and the 
tube d in connection with the canula should ext«nd somewhat further into the 
boUlettaanb'. 

Now the ordinaiy " aspiration" method is as toUotvs : — Having fitted the ap- 
paratus, to exhaust the air from the bottle, and then I laving connected thecanulo' 
tubing, to open stop-cock a when the fluid rapidly Alls the bottle. The stop-cock 
m is then again closed, tlie bottle detached and emptied, and the process repeated. 
By adopting this method of practice, however, we are employing quite an un- 
known suction power, which may amount to anything short of 15 lbs. to the 
square inch, and whicli is not only quite unnecessary but, it incautiously used, 
extremely dongeraus, and especially so towards the latter part of the operation 
when there is already negative pressure within tlie pleura, 

A verj' safe and usetui way of using this apparatus is that which I sometimes 
employ, viz., to open the stop-cock a, and just to keep the syringe in sufficient 
action to permit or encourage the flow ot fluid through the exit tube d into the 
bottle. When the bottle is lllled, the alop-eock, a, must be doted before the cork 
is withdrawn, otherwise thei'e will be a rush of air into the cheat. I cannot say 
thai this plan has any advantage over the syphon, both methods are very con- 
venient and safe tor removing fluid from the chest, the syphon excelling tlie other 
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in the uniformity und nieasurability of the power emploj-ed, and also in simplicity ' 
and freedom from extm littjngs. If a Buft plug ot Hbrine block the canula it may 
be impelled through the tube by a. momentarily increased aspiration power, or it 
may be dislodged by reveisingthe syphon orcautiously thrusting back the trochar. 
In cases in which fine capillary trochare are used aspiration is necessary, and 
the usual method of employing this agency does not remove the fluid with the 
same dangeroua rapidity as through larger instruments, but there is the same un- 
certainty as to the amount of negative pressure induc-ed within tJie thorax. In 
some eases, however, in whicii tbere is doubt respectin); the diagnosis, a fine 
exploratory trochar, previously passed tlirough the flame of a. spirit-lamp, should 
be Bist employed.' 




The usual plan of applying a bandage rouud the chest after paracentesis ii 
a good one; it hampers the movements of the healthy side and distresses the pa- 
tient. It may be a question whether any application of the kind is necessary, but 
I liave always preferred to keep the affected side at rest by the firm application ot 
a band of strapping round the lower ribs to beyond l^e median lino in front and 
behind, thus leaving the healthy side free. 

In acute pleuritic cSubiods the operation of paraconteBis haa rarely to 
be repestc<l, the remaining fluid being absorbed without much difficulty. 

In cases, however, of what may be called chronic bi/dro-l/ioriu; (cases 
which will become more rare as acute pleuritic effusion ib more efficiently 
treated), in which the lung is bound down by adhesions more or losa 
strong, repeated tappings are necessary, and they shoald be performed in 
the way above described and with the same scrupulous care to avoid ad- 
mitting air. The syphon power em])toyed may sometimes, in these cases, 
be increased with the view of aiding lung expansion. In most cases tho 

' It would be very ea»y ot course by a pressure gmig'' fitted into the bottle to 
know at any moment what degree of aspiration is being used, but this arrangement 
would require a special bottle, whereas a great advantage of Potoin's cork . 
nient Is that it renders any ordinary bottle available 
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Inng partially expands, and ia partly met by Bome flattaning of the cheat 
wall, attraction of the heart, and enlargement of the opposite long- 
Meanwhile uo aymptoniB arise from the oponttion, and after a rest of a 
day or two it is better to allow the patient to be about and to enjoy the 
fresh air. Tonics and iodine frictions may be employed in the intervals, 
and a pud of s[)ongio-piline muj' be inserted nnderneath the strapping i 
the infra-mammary region, so as to keep up some pressnre at this portii 
of the chest where flattening first commences. 

2. Empyema. — Cases of suppurative pleurisy resulting in pyo-thoi 
are necessarily of far graver character than those we liave just beon c( 
sidering, and present many more jioints of difficulty in their treatment- 
There is good reason to believe that in some rare instances, especii" 
in children, the pumlent fluid has been absorbed, the pua cells havi 
first undergone fatty degeneration. ' Dr. Fox regards M. Moutard-Mai 
(De la PUure/ile pHriih»ilc)ns having placed tliis fiuostion beyond dispul 
I have myself seen one case which has satisfied my mind as to the 
aibility of a local empyema becoming absorbed, but I know not the uh 
mate fute of the patient, a child aged about flvo years. Dr. Edebohls 
has -Bcently related an instance in n child, in which, after proof by 
needle puncture of the effusion being purulent further operative treat- 
ment W113 not allowed. Some months later, the child was again examined 
and its chest was found free from fluid, Twelvo months after, however, 
the signs of decided phthisis were present. In some other cases the 
fluid portion of tijo effusion ia absorlied, and the remainder thus Inspissat 
is deposited in a thick layer on the pleura. The spontaneous diaappi 
auce of sucli eftusions is, however, too uncommon to be expected 
the process of reabsorption ia one too full of peril to be anticipated wil 
anytliing but dread. It is indeed an attempt at sucli absorption that 
occasions the most characteristic hectic symptoms in the second stage of 
suppurative em])yema. In the event of the more liquid portions becom' 
ing absorbed and inspissated pus left behind, although for a time 
patient may do well, yet at any future period pleuritic abscess or eeooi 
ary tuberculosis may ensue upon the softening of the caseous deposit. 

If left to run its natural course, a case of purulent effusion will in 
the infinite majority of instances either (1) prove fata! from exliaustton 
or syncope; or (3) after a few weeks of hectic, the emjiyema may snd- 
. denly burst through the lung with perhaps immediately disastrous results. 
More commonly, however, this sudden outburst ia followed by long- 
continued jirofuse expectoration of decomposing purulent matter with 
symptoms of chronic septic poisoning, and gradnal exhaustion 
secondary disease of the lung. Cases have occurred in which an 

' Dr. Wilson Fox, Brit. Med. Jour.. Vol. 3. 1877, p. 752; Dr. Clifford Allbi^ 
idem p. 736, and Dr. Goodhart, p. 796. 

' New York Medica,! Record. Jan. 26th, 188i 
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pyema has burst into the peritoneal cavity, or the sheath of tlie jtsoaa 
muacle, in other cases it may simulate peri-nephritic ubacess; or (3) the 
pu3 may point and discharge by a fistuloue opening through an intercos- 
tal space. It is contrary to all the priaciples of enlightened truatment 
passively to all<»w either of tliese phenomena to occur, and we can never do 
so without taking great blame to ourselves when it is too late. In DO 
other situation in the body would a largo collection of pus be allowed to 
remain after it had been fairly recognized, and we should not depart from 
one of the best-established of all rules in medicine because atatistics bring 
out the fact that the results of paraceutesis in empyema are still far from 
satisfactory.' 

It is perfectly clear, then, that we must adopt some surgical measures 
for the treatment of all eases of empyema, or take upon ourselves the re- 
sponsibility for a large mortality; fortunately our hands have been greatly 
strengthened in this matter by the advance in surgery within the last few 
years. 

Il is still more true with suppurative than with serous effusions, that 
the greater the duration of the effusion, the more difficult is its ultimate 
removal, because in the furvwr cnses we must evacuate all the pun from the 
pleura, and the more complete the power retained by the surrounding 
walls of closing in and oblitemting the oavity left behind, the better. 
Hence, in active cases, as soon as it is ascertained that there is pus in the 
pleural cavity, the question of its removal should be at once considered. 

I have already referred to the signs upon which the diagnosis of sitp- 
purative as diHtingaished from serous plenrisy may be made, (see page C5). 
The association of the attack with pyemia, scarlatina, the puerperal state, 
typhoid fever, the scrofulous diathesis, or already existing pulmonary dia- 
euse, renders it much more probable that the fluid effused will be purulent. 
A typhoid character of symptoms, with great rapidity of pulse; daily 
«levations of temperature, continued beyond the period at which in simple 
pleurisy it should subside; continued rapidity of pulse; tho occurrence of 
hectic sweats and of secondary chilli; marked emaciation; anorexia and 
furred tongue are all signs which strongly point to pus in the pleura, 
(Edema of the side sometimes appears as a later sign, and when it occurs 
is of great importance. 

It is impossible to lay down any hard and fast rule as to the exact 
timo at which all such cases should be interfered with. No two coses are 
precisely alike, and each must therefore be dealt with on its own merits 
and in the discretion of the observer. But the general rule laid down 
by Dr. Hamilton Roe, who (with Hnghes and Cook of Ouy's Hospital and 
Trousseau in Paris) practically revived the operation of [lanicentesia 
thoracis, should bo acted upon, viz., "that as soon as it is clear that 

' See ca.ses i-elate<i by Dr. GotxUiart In (iuy'x Hospital Reports, 1877, p. 183. 
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pteDriay is Bubdue<]. and that a large quantity of Quid remains in the 
chest, we should proceed at once to ascertain its quality, hy introducing 
the exploring needle ' (invented by Sir B. Brodie), and if it is found to 
be purulent, the operation should forthwith be performed.'" The 
period for exploration here referred to by Dr. Eoe would be from about 
the second to the third week of the disease. 

The next question ia as to the best method of removing the fluid. It 
may be convenient, and particularly so in cases in which symptoraa of 
asphyxia or syncope are threatening, to remove in the first instjince a 
portion of the pus by means of the syphon or aspirator; and some authors 
prefer, in children at all events, to try one or two aspirations before having 
resort to the more radical operation. Although by this means temporary 
relief is obtained from any pressure-symptoms that may be urgent, the 
effusion will certainly re-accumulate, ami wo cannot bo said to have yet 
dealt with the case until the pus lias been thoroughly evacuated. Dr. 
Clifford Allbutt's objections to incomplete tappings or partial aepiratuona 
in purulent effusions, seem to me to be very valid ones. He remarks," 
" My two objections, and these complete ones, to repeated aspirations are: 
— 1. Aspiration does not prevent the formation of a pulmonary fistula. 
3. It does not prevent absorption, but rather favors it. By the pressure 
of a full cavity, absorption is often prevented and fever absent; draw of! 
some of the pus, you relieve pressure, and absorption begins."' These 
objections hold good in acute purulent effusions. In chronic empyema 
of old standing the conditions present are different. 

There is this very important difference then, with regard to treatment, 
between serous and purulent effusions, that a serous effusion, not being, 
in itself hurtful, need only be partially evacuated when circumstancea 
require it; a purulent effusion on the other hand is of itself highly poison- 
ous, and, although it may be convenient for the moment to remove a 
portion only, yet no real progress will have been made in the treatment 
of the case antil the whole of the pus has been evacuated, and free exit 
provided to prevent any further accumulation. The objects in view in 
paracentesis for serous and for purulent fluids are very different. In 
empyema we desire completely to evacuate the pas, to allow as little 
subsequent suppuration as possible, and to provide free drainage for such 
pus as may form. 

It is clear that we cannotempty the pleura, even in recent eases, with- 
out admitting air in place of the fluid. Hence we must adopt one of 
th;ee measures. 1. Either to disinfect the air admitted into the pleura, 

' The ordinary subcutaneous injection syrin^ (t think Hmt recommended for 
this jnirpose by Dr. Ringer) or t!io aet^illu of an aspirator would now be substitu- 
ted for the old-fashioned grooved needle. 

' Hedico-Chirurf^ical Transactions, vul. xxvii. , p. 1B8. 

' Britiah Medical Journal, Nov. 24, 1877, p. 737. 
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and biiviug iiieerted a draiiuigo tubo, to cloee the wound with iintieoptio 
dressings, to be renewed with the sumo precautions every three or foar 
days. 

2. To mako a single froe opening and innert a tnbo through which tin 
pleura can be daily washed out with some disinfecting fluid, 

3. To make a double opening and introduce a drainage tube, so as to 
permit of the escape of pus ae rapidly aa it is formed. 

The point to be chosen for incision in cases of purulent effusion ii 
a different oue from that to he preferred in serous effusion, A moderately 
low opening is desirable, in the seventh or eighth intercostal space, and 
I'n /he posterior axiUary line, due precautions being taken with regard 
to position of heart, lung and diaphragm. My reason for recommending 
a lower and more posterior point for puncture in these caacs is, that in 
acute empyema we wish to empty the pleural cavity of pus, and we look 
for obliteration of the abscess-sac by the descent of the lung as it re- 
expands, and by the return of the heart to its normal position: these 
processes converge towards the lower and postero- lateral position of the 
chest. 

Professor Marshall' would lay down 1 he rule never to perform open 
paracentesis lower tlian the sixth or seventh interspace at the sides of the 
chest, and in the adult, he recommends in preference the flfth space in 
the nipple line over the "weak spot" of the chest wall. Further ob- 
servations are needeii to determine the relative advantages of different 
positions of opening in CAses of acute empyema, and probably the resulbi 
will show that there is room for differences of opinion. If there be any 
doubt at the time of operating as to the eligibility of tlie spot sctocted 
for punctnro, an exploratory trochar should be first introduced. 

Antiiieplic operation. — Of the three above-named methods, the first is 
to be preferred, and it is on the whole the least troublesome, since, al- 
though there are several points of dehiil needing attention during the 
0{)eration and at the subsequent dressings, these dressings require to be 
removed at less frequent intervals, and all injections of the pleura are 
dispensed n-ith. 

I will briefiy give the headings of this method, which the practitioner 
wdl have no difiiculty in supplementing us soon as the principal objects 
in view are clearly discerned, 

(a) The apparatus required, consists of — 1. A Lister's hand-ball sprej 
producer or small steam-spnty apparatus chained with carbolic acid solu- 
tion (1-40), and having pieces of linen wrapped round the submerged 
ends of the lubes so as to prevent them from becxtming blocked by anj 
foreign jwrticlos. 

'i. A tray containing a solution of carbolic acid (1-30) in which to 

'Lectiirv oil DiBFiweH of llie Chest Cavity, delivered at UieBromptou HoepitoL 
iMaeifl, Mun^li 4Ui. 1882. 
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place all instrumentB to be used, which inatrnmeiits muet of cnursL- be 
thoroughly clean. 

3. The instrumcutB that bLouUI bo at hand conaist of a bistoury, a 
fuH-aized trocliar and a fine exploring trochar, drainage tubing (well 
soaked in antisoptic), scissors, dressing and torsioit forceps, and in ca»e 
of removal of rib, raspatory, bone-clippers, etc. 

4. An aiiBesthetic most be administered or local anseBthesta employed. 
It is most convenient to give chloroform and ether, and theeo anaesthetics 
are as a rule remarkably well borne by empyema patients, 

5. The bands of the operator and assistants maat be carefully washed 
and rinsed in carbolic acid solution, and the nails cleansed; the same pre- 
cautions being observed each time the case is snbacquently dressed. The 
surface of tlie patient's chest must bo well sponged over with carbolic 
lotion 1 in 40. 

(i. Boracic or carbolized charpie. Antiseptic gauze, not loss than 
eight layers tliick, and about 12 by 16 inches area. Under the outermost 
layer of the gauze, a piece of thin prepared mackintosh must be inserted, 
care tuing taken that it does not reach beyond tlie edges of the gauze in 
any direction. !i<ome rollers for bandaging made of the same antiseptuf'' 
gauze material must be ready to keep the application in place. And %• 
turn or two of elastic bandage for the purpose of finally maintaining in. 
close apposition the free margins of the dressings. 

After a preliminary incision, which should be sufficiently free (not 
mere nick, as for the trochar in serous effusion), down to the int«roi 

I membrane, either a large trochar sliould be inserted or the incision 

I tinued with tlie knife. 

An incision is apt to get occluded by false membrane, and in this 
epect the trochar is preferable; but circumstances at the time, aiicli 
the amount of intercostal space, will determine the employment of one 
other iikstrnment. Some surgeons prefer, even in acute cases, to resect 
an inch or so of a rib, with the view of getting more room. I would not 
recommend this procedure, at least in the first instance. In a case in 
which difficulties have arisen at the first tapping, and in which there is . 

reason to suspect loculation of the empyema, it is a great advantage ia^mm 
resect a rib, and thus get room for the free introduction of the fiiiger, to ^^M 
break down adhesion cysts. The escape of fluid through an incision m^^^H 
be facilitated by introducing throngh the incision the blades of a Troiuh-^^H 
seau's dilator, or of (^lean ordinary dressing forcepe, and opening th«at^^^ 
out so as to stretch the wound. As much of the fluid having escaped u^^l 
will do 80, a piece of drainage tube three to five inches long, is introduced, 
through which probably more fluid will at once escape. Tho side having 
been washed, a piece of protective is placed round the tube, which, unles ^^ 

L provided with a broad rim, muet be retained by being transfixed by a ^lk^^| 

I suture secured round strips of plaster to the side of the chest. A broMt^^^ 
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rim to the tube is eater however. A eoft thick pad of charpie la then \ 
to bo placed over the orifice of the tube, and tlie broad eiglit-liiyer thiik- 
iiesB of antiseptic gauze supcriKiscd and kept firmly in pla<;e by many I 
tumB of C'arbolized bandage extending above and below, so as to envelope 
the wholo chest. Some arrangement of shoulder stnips will prevent the ' 
bandages from slipping down, and a few turns of elastic bandage are very | 
useful to jireserve the free edges of the dressing in close contact with the ' 
chest. The air, except that first introduced under the spray, and what , 
may filter through the thickness of the dressings is thos excluded. 

It is often necessary to dress the wound again, with precisely the same 
precautions, a few hours later, the dressings luiving become soaked with 
discharges; one full day may then elapse, and subsequently perhaps two 
or three days. The tube should be removed and washed on the third, 
and subsequent, dressings of the wound. 

The ]tationt must bo kept in bed, and the strength well supported by 
nutritious and digestible food. The temperature must bo carefully 
watched, and will be found, if all has gone well, to fall to the normal. 

It is vury imjiortanl before commencing each dressing to see that the 
Bpray producer is properly charged, and in good working order; any care- 
lessness in detail will neutralize the results of all former trouble. The 
discharges upon the removed dreosings should bo perfectly free from 
odor, and after the first two or three changes, become very small in 
amount. Thus, the pleural sac is kept practically empty, and the entry 
of air being more ready into the lung, than through the dressings, the 
gradual expansion of the lung ia encouraged. 

The drainage tube will require shortening as the cavity contracts, and 
the lung expands, and will by degrees be removed altogether. 

The above is undoubtedly the most successful method of treating caaea I 
of acute and subacute empyema, and although it seems more troublesome I 
than leas thorough methods, yet it takes really very little more time, and ' 
the occasions for changing the di-essings are less frequent' The fact 
that under this system, the dressings after the first few days may be left 
undisturbed for two or three days together, Is of obvious advantage to the 
patient by keeping the carity for these intervals practically closed, and 
thus affording the lung the very best opportunity of re-expanding, I am 
far, however, from contending that the autiseptic method Is the only one 
that can with safety l)e adopted. I say that it is the best and most &tvor- 
uble to tho rapid recovery of the patient . 

Single npeiiiiiij and injection of pleura. — Supposing the antiseptic 
tn'Htment not to be strictly followed, all instrument'' and tubes used 
siuiuid still i)e etee|KHl in carbolic lotion. The lighter aud simpler tile 
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dreBainga uaed, the better. A largo piece of absorbent cotton-wool a] 
be first laid ovpr the tube for the discharge to soak into, and h pad of 
oakum applied over that, the whole being kept in place by a. few turns 
of elastic bandage round the chest. For the first two or three days the 
dreesingB will Imve to be clianged twice daily; then, if the drainage bo 
perfectly free, the discharge will readily diminish and remain sweet, and 
one dressing daily will be sufficient. The drainage-tube must be removed 
at least once every two or three days, and thoroughly cleansed or renewed. 
The temperature of the patient must be carefully obser^'ed; it is an im- 
portant test of the efficiency of the treatment. If there be any decided 
rise of temperature we may fear that some accumulation of pus is present. 
Unless the contents of the pleura be ftetid, antiseptic injections are beafc. 
avoided, since they tend to jetard the e.Tpanaion of the lung. In thooai 
cases in which they are necessary they should be usml with care. TlW 
pleura should never be syringed out, but an irrigator should in all cases 
be used. A tin pot or glass vessel, provided with a hole near the bottom, 
to which tubing is fitted, the tubing being supplied with a nozzle or pipe 
for insertion into the wound is the simplcBt and best irrigator, or a syphon 
arrangement may be extemporized. Tiie vessel, having been filled with 
the lotion required, is simply raisid a foot or two above the patient, when 
the fluid flows into the chest equably, and with a uniform and mcasurablo 
pressure. As it escapes from the chest the fluid is caught by a tray or, 
other suitable receiver. The irrigator and syi>hon have the advantaga 
over the sjTinge, inasmuch as with them we know exactly how muctai 
force wo are using, and this force is used equably and slowly, Amongafc' 
the sudden deaths that have occurred after paracentesis, not a few hare 
happened whilst the pleura was being washed out. Syncope aud cerebral 
embolism are the most common causes of such deaths; the one likely to 
be induced by any sudden increase or removal of intra-thoracic pressure, , 
the other by such similar disturbance of pressure as may loosen any clotol 
which have foi'med in the veins of the compressed lung. Amongst thft 
best disinfecting lotions may be mentioned — iodine, one drachm of thSj 
tincture to the pint of warm water; carbolic acid, two per cent; Oondy 
and water; quinine solution, two or three grains to the ounce; boro*; 
glyceride has recently been used in watery solution, one to forty. In ths' 
case of very young children, who are terrified at injections, imm 
a warm bath colored with Condy's fluid is an ingenious plan suggested hj 
Dr. Barlow and Mr. Parker. 

It is a question likely to be more fully debated, whether, in acute 
of empyema, resection of a portion of a rib be desirable. The operatioK,j 
is a very simple one, and lias been advocated at this stt^e of the diBeaMij 
by Mr. Godleo.' Should the tube buc9me nipped this o{>eratioii may 

> Proceedings of the Bi^. Med. and Chir. Society, N.8., vol, i., p, 2M, 
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any time be performed, but in the first instance, in acute cases, it 
rarely necesaary or adTiintagcoaa. 

Drainage by double opening. — Thia method of treatment, which 
consists in making two oponinga, and passing a drainage tuliu through 
the chest cavity from one to the other, is but very rarely practised now 
for cases of acute, or indeed in chronic, empyema. It would be quite 
nnjustiflablo to adopt the method as a primary measure. For coses 
treated antiseptically one opening is quite sufficient as a rule. 

This plan of drainage may, howoTer, be resorted to on the failure of 
one of the other methwis. A long prole, or curved steel sound provided 
with a bulb at one end, is inserted either into the opening already pro- 
aeut, or through a fresh incision made at one of the anterior interspaces, 
and passed directly backwards and downwards so as to impinge posteriorly 
opposite an interspace. The surgeon then cuts down upon the bulbous 
end of tile sound, and having secured to it an india-rubber drainage 
tube, withdraws the sound, carrying the tubing with it through the chest. 
The two ends of the tnbo are then secured outside the chest in the 
usual way. By this means, as fast as fluid forms in the plenral cavity it 
is drained off. 

In some cases in which we cannot hope for, or do not desire, the Inng 
to exjiand, this is one of the best methods of treatment; but in all toler- 
ably recent cases the oxpansion of the lung is one of the main objects of 
oar solicitude, and other methods are therefore preferable. In an em- 
pyema which proves to be loculated, this plan of treatment is especially 
suggested, but probably the more modem method of resecting portions 
of one or two ribs, and with the finger or a sound freely breaking down 
the adhesions, is far more efficient. 

The treatment of chronic empyema ot old standing is a question of great 
difficulty, the cases which occur being so various in their nature and ori- 
jrin, and also in their duration and in the degree of expansibility of the 
lung. They may be divided into — 

1. Cases T)f simple chronic emp}-ema. 

2. t'ases in which the empyema is secondary to some lung disease, 
most commonly phthisis. 

3. Cases in which the empyema has supervened niion pneu mo-thorax. 

4. Cases in which the empyema is associated with bronchial fistula or 
e Internal sinus. 

It is to be hoped that, as time goes on, and oSuBions into the plenim 
are more promptly treated in the acute stages, cases of simple chronio 
empyema will be less frequently met with. 

The dogroe in which the fluid is purulent varies very much. In somo 
eases it is greenish and opalescent, in others ojiaque and ct'eamy looking. 
In very few cases of old standing can the pus be regarded as active, the 
corpustdos being as a rulo dead and more or less fattily changed. It ia. 
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however, much more difficult to deal with this purulent fluid than with 
seram, and active Huppuration is also more readily Bet up in a pleura 
which lias already yielded pua. 

In these old-etanding coses, we 6an no longer hope to gain more than 
a very partial re-expanaion of the compressed lung. Onr treatment is 
directed to sectiro the removal of the fluid, and obliteration of the pleuntl 
cavity, the imi>erfect expansion of the lung being met by flattening of 
the chest-wall and enlargement of the opposite lung. Enlargement and 
increased function of the healthy lung ia indeed the final aim of our 
treatment. 

These results can only be obtained by prolonged and steady treatment. 
Two or three successive tappings with the troclmr and syphon may be 
employed, with the object of withdrawing sufficient fluid to induce a 
negative pressure within the thorax, and thus to onconrage expansion 
of lung, flattening of cheet-wall, and encroachment of neighboring organs. 
In the intervals of the tappings, the chest ahonld be strapped round its 
lower part, aud a compress applied to the infra-mammary region, the 
part where flattening first commences. We may, by this means, cause 
the lung at its upper part to contract adhesions to the chest wall, the 
gradual growth downward of which obliterates inch by inch the pleural 
cavity. The resonance of the opposite lung meanwJiile gradually extends 
across the sternum, and the heart is drawn over with it. 

Our degree of suceeas in these casos depends mainly upon their dm 
tion. If, after a fair trial, we do not seem to be making further progreaSr 
a double opening and the insertion of a drainage tube is one plan left to 
us. Another is a free incision and complete evacuation of the punilent 
fluid under the carlx>lized spray, and the subsequeiit antiseptic treatment 
of the wound. A third is the resection of three or four ribs, in conjunc- 
tion with a free opening, by which means the contraction of the chest 
wall is facilitated. Professor Marshall has suggested the dirision eub- 
cutaneouely of the cartilages of some of the ribs with the same view.' 

The spot to bo chosen for incision in cases of chronic empyema in 
which the lung is presumably firmly bound down, should be at a higher 
point than in recent cases, since the cavity will be closed, less perha^m by 
the descent of the lung than by the sinking in of the chest wall, the 
coming over of the heart and the raising of the diaphragm. Prof. Mar- 
shall well points out that if a low interspace be chosen the tnbe will soon 
be deflected upwards, and interfere with the apposition of the diaphragm 
and thoracic wall. Should this inconvenience arise at any period of the 
treatment it will be best to make a second opening higher and allow tho 
lower one to close. 

I have just sufficiently allnded to the methods of dealing with aimplo 
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chronic empyema, and looking to the great difficultieB that are in the way 
ol effecting a cure in these cascB, the long iUneeB their treatment involves, 
anil their frequent termination iu clironic tiioracic listula, and finally 
laniaceouG degeneration of organs, we may well pause in cases whioh.^ 
present no active symptoms, and consider whetlier they art- not best leAJ 
alone. Each ciibo must he judged of on its own merite, the presence ot 
hectic or of undue pressure upon the heart or the opposite lung being ■ 
Bymptoms especially calling for interference. 

In cases of empyema secondary to lung disease, and especially in those 
that liave resulteil from pneu mo- thorax, and in which the air has been 
gradually roplaei^d by fluid, the rules of treatment would he somewhat 
different from those guiding us in simple chronic empyema. In the first 
place we should he in no hurry to interfere. One may not infrequently ^^ 
note an amelioration of symptoms, sometimes even a cessation of cough ^^ 
and expectoration in cases of phthisis, in which pneumothorax has oc- 
curred on the side of advanced disease; and in such cases it is well to leave 
the lung compressed for a while by fluid, to give time for the activity of 
disease to subside, and for the perforation of the lung to close, which doea 
happen in a tiir number of cases. The time probably comes sooner or 
later when interference is necessary, on account of the suiwrveution eithwl 
of important pressure signs or of septic phenomena. 

The point now is to evacuate the pleura without bringing to hear any 
negative pressure upon the lung, which we desire still to keep collapa^d 
and at rest, A free opening, with irrigation of the pleura, is therefore 
indicatetl. 

In a third class of cases in which we have to deal with an empyemft.1 
that has bnrst throngh the lung, and established a bronchial fistula, fre» ■ 
external incision is also to be advocated, but oven although the expec- 
toration be fcetid it is well to attempt antiseptic treatment; for the lung 
may not be materially diseased, and provided the pleura l« kept drained, 
there is good reason to hope that the perforation may granulate and be- 
come closed, and the lung again expand. ITencc it is better, if possibly I 
to get the discharges sweet by efficient drainage and antiseptic measuret, A 
rather than by injections; this can in some ca.6cs be effected. 

Cases of local empyema require incision, and, as for more general ool-{ 
loetious, till' seitt of incision should be as nearly as possible opposite tlwfl 
iwntre of the empyema. 
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PNEUMO-THORAX— HYDRO- AND PYO-PNEUMO THORAX 

pNET:MO-TnoR.*X has since the time of Laennec," who first rendered it 
clinically recognizahle, attracted conaiderable attention, eepeciuHv amongst 
French and English writers. I.iaennec described pneu mo-thorax as of 
three kinds, viz., (1) simple, (2) associated with fluid effusion into tlie 
pleura, and (3) with fluid effusion and a fistulous opening communicating 
with a bronchus. In the first two uon-irorforative varieties of pneumo- 
thomx, the gas found in the pleura was, Laennec affirmed, effused there 
hj simple exhalation from the pleura (or the fluid it contained), or it woo 
the product of decomjxisition. In the third or perforative >-ariety the air 
gained access to the pleura tlirougli the flstutous opening in the lung. In 
an able article in the Gnzelie Jiebdoniadatre for 18G4, M. Jaccoud main- 
tains tliat tliere is no sufficient proof of the occurrence of simple pneumo- 
thorax, and exprosses serious doubts us to the occurrence of air i.i the 
pleum at all, save occaslonully perhaps from the decomposition of liquid 
effusion. M. Jaccoud contends that the cases of so-called simple or 
essential pncumo-thorax, have protablj Ix'en cases in which minute per- 
foration of the pleura has occurred, the a[ crture having soon. closed, and, 
in some instances, the air subsequently indei^one absorption. There can 
be little doubt that M. Jacsoud's criticinm is just, and that although in 
gangrenous and some allied conditions of the lungs or pleurs, some gaseous 
products of decomposition may collect in the pleural cavity, or the air 
may, as suggested by Dr. Oairdner, transude through the more or h 
devitalized membrane, yet such cases are uncommon, and arc moreover 
rendered unworthy of notice beside the gravity of the lesions which hai 
given rise to them. ^ 

The causes of pneumo-tboras may, therefore, be tbus enumerated. 
(1) Perforation of the pleura by the breaking down of sob-pleural noduh 
in the oourse of phthisis. (2) The rupture of air vesicles in emphysei 
or during great expiratory efforts; the separation of sloughs in gangrene> 
or the breaking through the pleura of an hydatid cyst or a pulmonary 
hemorrhage. (3) The dischargo of an empyema through the lung or the 
thoracic wall, (4) Gunshot and other wounds of the thorax. Excluding 
gunsliot wou;ids, the discharee of empyemata and gangrene of the lung, 
it is infinitely rare for pncumo-thoras to occur from any other cause thaiL' 
the breaking down of sub-pleural consolidations in phthisis. | 

' Tmit4 de 1' Auscultation, t. 
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PNELMO-TIIOBAS. 

About five per cent, of cases ot phthisis die with pneu mo- thorax.' 
Thp confltaiit brcuking down of tubtrculnr and pneumonic infiltration in 
the course of this disease tends, by Hndermitiiug tlie pleunt and interrupt- 
ing its vascular supply at certain points, to cause it to soften and to give 
way during some trifling increase of iiir pressure from cough or effoit. 
The perfoiation may occur at any period of phthisis: even at the very 
commencement of thri disease a small snb-pleural tubercle may soften 
and break through the pleura, but such an occurrence is much more 
common in the more advanced stugcB. 

In the majority of cases of phthisis, as already pointed out, pleurisy of 
a dry and adhesive kind accompanies and keeps pace with the pi-cgreasing 
lung consolidation, lint it may lie obsen'ed pout mortem in some cosea 
which are marked by acuteness of process, and by the pneumonic char- 
acter of the consolidations, that no adhesion beLween the pleural surfacee 
has taken place; each pleural surface, the visceral pleura more especially, 
being covered by a thin, finely granular, semi-transparent layer of lymph, 
which may rea«iily be scraped off with the knife, leaving the shining, 
almost healthy-looking pleura denuded. At certain points of the surface 
thus affected will be seen opaque yellow spots, some close under the 
pleura, others more dimly seen through it, varying in bixi from that of ft 
pin's head to a split bean, on making a vertical section through any of 
which, we divide a more or less softened caseous nodule, having its centre 
perhaps already excavated. It is at some one or more of these points that 
the pleura most commonly gives way. 

Pneumo-tborax is thus moat likely to liappen in the more acute pneu- 
monic forms of phthisis. It is least apt to occur iu the more chronio 
fibroid forms of the disease. In these latter varieties of phthisis, however, 
the complication is sometimes met with. In some pa(>er8 on this Bul>ject 
contributed to the Medical TIvim attd Gazette, for January and February, 
1H69, I pointed out that ainusf^s, in no respect differing from those one 
Bees extending from chronic abscesses, or carious bono, may sometiinoa 
be found extending from old cavities towards the surface. Such sinuses 
may penetrate both layers of the pleura and open into the subcutaneous 
cellular tissue of the thoracic wall; or if, as is rarely the case, the pleura 
be not firmly adherent, a communication with the pleural cavity is oB- 
tiiblished. In one remarkable case described in the iiaper referred to, a 
sinus liad opened from an old cavity through the posterior mediasiinum 
into tile op|KMit« pleural cavity. When a communication is thus effected 
between a more or less deep-seated cavity and the jileural surface, the 
jwrforatioa is so oblique or sinuous oa to be always practically valvular. 

Pneumo- thorax oocurs somewltat more frequently on the left than on 
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the right side, although the exi)erienco ol dilloroiit authorB varies on this 
point." 

The gas effused into the cavity of the pleura approximates in composi- 
tion to that of expired air. Dr. Davy' found lOO parts to consist of 
carbonic acid 8 parts, and of nitrogen 92 parte. In five examinations of 
the gas from a case of pyo-pneumo- thorax at different periode, he found it 
to vaiy in composition, the highest proportion of carbonic acid being IG, 
oxygen 1,5, and nitrogen 82. .1, tho lowest, carbonic acid 6,0, oxygen 5.5, 
nitrogen 88,5, Dr. Duncan' estimated the foetid gas from a casa of 
pneurao-thorax secondary to empyema to contain 2(i parts of sulphuretted 
hydrogen and carbonic acid, and 74 nitrogen. 

Whether the communication with tho pleura be patent or valvuUr is 
a matter of some importance as regards both symploina and treatment. 
(a) If the opening be direct and patent, there can be no positive air- 
pressure witliin the pleura since no air can be pent up there. By means 
of a trochar fitted by tnbing to a water- pressure guuge, I have ascertained 
post nwrltm the degree of intra-pleural pressure present in IG cases of 
pnenmo-thorax. In 4 out of those cases the pressure was nil. (b) If the 
opening be oblique or valvular, although during inspiration air may enter 
the pleura, yet the moment the air is compreSHed in expiration the sides 
of tho oblique opening close, or the tongue of the valve is depressed and 
the air cannot escape at aii, or only with more or less difficulty according 
to tlie perfectuess of the valve. In 13 cases out of the 16 above mentioned, 
I there was more or less intra-pleurul pressure present varying in degree 

from 13 inch to 7 inches of water,' 

I The first effect of perforation of the pleura is effusion of air, and, 

perhaps, the escape of some purulent fluid from the ruptured lung into 
the pleural cavity; the second effect is more or less intense pleuritis; and 
thirdly, if the patient surrive, we usually get more or less effusion, 
generally purulent in character. 
The principal symptoms of pnoumo-thorax are — sudden acute pain in 
the side, followed, or rather attendeil, by great dyspnoBa and shock. The 
I pulse becomes frequent, feeble, small, the respirations relatively more 

I frequent than the pulse, and the voice feeble or suppressed. There is 

I ' Louis, eight oases, seven lett-sided ; Walshe (collected) eighty-flve cases, 

flftf-Uve left-sided ; the author, thirty-nine coat^a, twenty-three leFt-sided (Dis- 
eases of Lungs, &c., 1ST8, pp. 12S and 142) ; Samuel West, eighty-three cases, 
forty-two lett-sided. 'Wintrich, Regnaud, Lebert and Weil observe left'Sided 
coses to be twice as frequent as right. Laennec regards tlie right side as most 
frequently alfected (quot«d by Samuel West, Lancet, vol. i., 1884, p. 701). The 
point is of litt!e practical impoi-tunce, 
•PliiloHophical Trans., 1833-2-1. , 
^^^^H ' E!diD. Med. and Surg. Jouru., vol. xxviii., |>. 897. J 

^^^^k • Hcdico-Chir. Trans., vol. lix., IH'it, p. 170. I 
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occaGionally great hyper-^esthesia of the affected aide. The position of 
pfttiont is frequently changed, hu may eit up or rocliiie, with the ht 
riiisiHl and an inclination to the sound side, (after Suid effusion to the 
affected side); the sitting posture witli slight inclination forwards, and 
with the elhowB resting upon the knees, is the one most commonly chosen. 
There is nothing absolutely characteristic about those symptoms, except, 
perhaps, the euddennesa with which they may supervene. The patient. 
is sometimes conscious of "sometliing having given away," and feels 
peculiar trickling, cold sensation, associated with the pain in the affected 
side. Alt tlie symptoms of pneumo-thorax may be most closely siraulati^d 
in an attack of acute pulmonary congestion supervening ui>on already 
advanced diaeaso. On the other hand, there may be an almost entire 
absence of any special symptoms to mark the onset of the attack. In 
cases in wliich the pneumo-thorax supervenes in an advanced stage of tho 
disease, " palpitation " may be the chief complaint of the putient. 

The jihiixiaii Jiigns, however, of pnoumo-thorax are very positive, and 
can rarely be mistaken for those of any other disease. Tho alarmed, 
anxious and distreBsed countenance, the evident urgency of tho dyepnieft 
usually amounting to orthopnica, and the small, whispering voice are in 
themselves, in marked cases, strikingly characteristic. I will ennmerato 
the chief physcial signs, and will dwell only upon those which are most 
I'sseutiully important. — The affected aide is enlarged, the shoulder raised, 
the intercostal sjiaces efCaceil, and little or no movement is perceptible 
with respiration, whilst the opposite side labors with the rapid breathing, 
its soft parts receding with each inspiration. Tho heart is displaced 
towards the sound side, and the abdominal organs are depressed. Tlio 
percussion noto is greatly hyper- resonant or truly tympanitic, where it 
had perhaps before been dull. Kespiratory murmur is either absent, or 
very feeble; and at one or two jKiinta more or less distant amphoric 
breathing may be beard with metallic whisper and echo on coughing, 
Pectoriloquy is scarcely ever present. Metallic tinkling may bo heard^ 
especially after cough. Vocal fremitoa is either absent or much dim- 
inished. On applying the stethoscope over one point of the area aSeotedf 
whilst at another point percussion is made, using coins or other hard sub* 
stances for the purpose, a peculiar ringing sound is beard {bruit if 
airain) very characteristic of pneumo-thoras. 

Later, when effusion of fluid has occurred, there is dullness at tb» 
lower, and hyper- resonance at tho upper, part of the affected side, th* 
distribution of dullness and resonance shifting with the altered position 
of tho patient. On placing the ear down upon the chest, and giving the 
patient a somewhat abrupt shake, a splashing sound may be distinctly 
heard, perfectly characteristic of bydro-pnonmo-thoras. This "auccus- 
sion" Hgn may be observed in cases in which we can And no other evi- 
dence of the presence of fluid in the pleunL The explanation of this ii.. 
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simple enon^h; the moment pneumo-thorax occurs, tho diaphragm on 
aflccUid aide becomes fla«cid aiid more or less oncaTB, drawn downwardi 
by tlie weight of tho abdbminnl organs, and in its concavity a certain 
quantity of fiuid may collect without yielding percussion dnllness. In 
cases in which there is a considerable quantity of fluid present, intercostal 
fluctuation may be made out; or, on sharply percusainf; immediately beloir 
the line of contact of resonance and dullness, a thrill may sometimes ba 
detecteil by the finger, significant of fluid vibrations. 

Ht/per-resditanne, absent, feeble, or amphoric respiration soands, and. 
displacement uf Iteart are, however, the signs of pneumo-thorax of central 
importance about which the other signs of less value mtiy bo grouped. 
These throo signs alone are sufficient to render the diagnosis certain, 
their presence can be ascertained by a physical exaniinution which will 
add to the distress of the patient. 

The degree and extent of the hyper-resonance depend upon the quaibt'' 
tity and tension of the air that has escaped into the pleural cavity, bi 
some cases adhesions are so strong and extensive as to limit the pneumOvJ 
thorax to a small portion only, usually the base, of the pleural cavity* 
In such cases the symptoms are rarely urgent, and their cause may escape' 
notice. But as a rule tho whole lung is collapsed save. ])erliapa, at t^« 
summit, where there are frequently some old adhesions. The hypOT" 
resonance has a drum-like quality which is usually characteristic, but in. 
cases in which the t4.^nBion of the air is very great, the vibrations of tfaft 
chest- wall are less free and the tympanitic not« somewhat deadened. Tha 
boundaries of hyper-resonance include the sternum, and may extend bo* 
yond it towards the healthy side, and If the left side be aSected th* 
normal cardiac dullness is altogether effaced. 

The character of the breath-imtmds varies according to the nature of 
tho opening; over the greater portion of the affected side the respiratory 
sounds are as a rule annulled, and in those cases in which the opening is 
small and quite valvular no auscultatory sounds may be detected at any 
l>oint, although very often, even in these cases, at one spot a faint and 
distant hollow inspiratory sound may be heard on careful auscultation. 
In cases, however, in which the 0]iening through the pleura is free, tba 
entry and exit of the air to and from the pleural cavity gives rise to a 
variety of amphoric breathing, not loud, but peculiarly large and o£ 
metallic quality, which can rarely be mistaken. This amphoric breathing 
is most audible at some one [>ortion of the chest nearest to the seat of 
perforation; it is commonly best ho^rd at the mammary, or upper or lower 
scapular region, and is conducted more or less distinctly to a distanos 
from this point. The expiratory portion of the amphoric sound is pecn- 
liarly indicative of a free and patent opening. In these latter cases, with 
free opening, the voice sounds may be attended with a metallic echo quite 
peculiar, whereas in the more valvular cases the voice sounds are not ooib- 
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ducted at all. Metallic tinkling may sometimeB be present and is a nee- 
ful additional sign; a aign, however, which I have heard very typically 
yielded by large pulmonary cavities. Feeble, and more or lees modiSed 
breath-sounds may be heard at the apex where there are still adhostons, 
and, immediately after the occurrence of perforation, friction sounds may 
sometimes be heard over portions of lung as yet in contact with th* 
thoracic wall. 

DisploMvient of the Heart — M. Gaide ' was the first to describe dis- 
placement of the heart as an important sign of jmeu mo-thorax. It ia 
indeed a constant and, save in exceptional cases in which the btvso of the 
opposite lung is consolidated, an csoential edgn of perforation of the pleura, 
and it is singular that it should have escaped tlie notice of such acute 
clinical observers as Tjaeiinec and Ixiuis. Its occurrence simultaneously 
with that of the perforation, already noticed but not explained by M. 
Gaide, is a fact that would of itself cast suspicion upon the usual accept- 
ance of the sign as being necessarily one of pressure. The cardiac dis- 
placement may be oliserved within a few minutes of the perforation, and 
is due in the first instance to the sudden removal from the raediustinam 
of the elastic traction of the lung which has collapsed, and the consequent 
unopposed traction upon it of the other lung. And, if the opposite lungf 
be not solidified, the heart may from this c»use alone be carried beyond 
the median line. Thus, I liave reconled two cases, and have seen several 
others, in which the heart was displaced to the right of the stemum, yet 
in which, as proved by experiment pogt mortem, no intra-thoracic pressure 
existed.' 

Progrex*. — If the patient survive the dyspnoea and shock of the firat 
attack — and he usually does so, provided the opposite lung be not eiten- 
sively diseased — after the lapse of some thirty-six hours or two days, 
signs of reaction fever, and hectic, announce the supervention of acute 
pleuritis and commencing empyema. The cause of the suppurative pleu- 
ritis which geiiemlly follows upon perforation of tlio lung is, partly the 
irritation of the air admitted into the pleura, and partly the tearing of 
adhesions, but the most potent cause is the escape of some of the con- 
tents of a cavity into the pleural sac. The signs of finid in the pleura 
soon become apparent, and in some cases the pleura becomes rapidly filled 
with fluid, what air remains being compressed into such a small compasa 
at the summit of the thorax as to be very difficult to detect. A large 
portion of the air in these cases is either absorbed, or as suggested by Dr> 
Duncjtn,' it may be expressed through the opening in the pleura. Dr. 
Duncan doubts whether the diseased pleura in pneumo-thorax can abeorb 

' "Observations de poeumo-thonvx." Archives g'6n. de medicine, t. xvii., 18S8> 1 
•Uedicol-Times and Oiuietto, Aug. SI, 1860. 
•Edin. Med. and Surg. Jtmrn. vol. 28, 1B27. 



1 

se- ^H 
dly ^ 

I 



air, but it must be remeraliered that siich iib sorption is encouraged by the 
gniduul pressLiro of accumulutiug fltiiii. Moreover, the aperture is fre- 
quently much too low down to permit of expression of any large portion 
of the uir through it. Another clleot of the pleurisy is, sometimes, to 
completely close the original perforation. The case may thus in tlie 
course of time bo completely traiiEfurnied from one of pneumo to one of 
pyo-tliorai. In other instances very little effusion takes place and the 
fiigna of pneumo-thorax remain murked to the end. 

Diagnosis. — There can bo hut little difficulty in distinguishing a case 
of pneunio-thorax in which the effusion of air is extensive from any other 
disense. Emphi/sema ia the only other disease in which we got hj'per- 
resonance ' and enfeebled breathing combined, but emphysema is a (lisi 
wiiich affects both lungs; the respiration ia ncTer quite suppressed nor 
amphoric quality, nor is the heart ever displaced as in ]>neumo-thoi 
Tlie diagnosis is sometimes difBcult, indeed imposdble, between localh 
pneumo-thorax and a large, thin-walletl pulmonary cavity. Such cavitii 
may yield almost tympanitic resonance, and very typical metallic tinkling 
rhouchus. Localized pneumo-thorax is most commonly situated, how- 
over, at the lower portion of the thorax, and in lliis situation such a large 
cavity as could be confounded with pneumo-thorax is of most rare occur- 
rence, uulefls it be continuous from the apex downwards, in which 
the heart's beat would be felt over an extended area on the affected 
The cases which 1 have most often seen mistaken for pnenmo-thoi 
however, have been cases of advanced phthisis, in which acute congesli 
has rapidly supervened at the base of the comparatively sound 1 
limits the movements and ieBsens the sounds over the newly affected part, 
there is conBiderablo high-pitched resonance on percussion, and the symp- 
toms may be precisely those of pneumo- thorax. Breath-sou ntl and rlioii- 
chus can be heard, however, on careful auscultation, the heart is not 
displaced, nor is the percussion note truly tympanitic Sometimes at first 
sight the dyspntPa of asthma nearly resembles that of pneumo-thorax, aiu 
with general hyper- resonance, we may have in asthma an absence 
respiration over portions of the chest; but the portions of lung so affecl 
will vary hi position, perhaps, even while wo are listening, and the genersli 
wheezing riles present elsewhere, together with the history of the 
and the effect of treatment, will prevent any rejil difficulty in diagnosis. 
- I have seen more than one case of tnjsteriral dijspncea closely simulating 
pneumo-thorax, but the expression of countenance cannot be simulated, 
and a moderately careful physical examination will lead to a right diag- 
nosis. The iliagnosis of hydro or rather of pyo-pneu mo-thorax from 
simple empyema is not difficult, the succiission splash, and the marked 
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shifting of the dnDneBS and resonance with cliange of position, being 
quite L^hurui'toristic of the former disenee. But, aR already observed, aome 
cases of apparently pLire empyema liave their origin iu perforation of the 
lung. 

The (iiagnosis iu pneumo-thorax, however, does not consist merely in 
separating it from other diseases, but also in distinguishing the kind of 
perforation that has taken place, and the probable existence, or not, of 
air-pressure within the thorax. The discovery of amphoric (to and fro) 
breathing renders it pretty certain tliat the opening is a free one, admit- 
ting the ready passage of air both ways, and that consequently no air- 
pressure is present. The complete absence of all breath-sound, with 
increasingly urgent dyapncea, distended side and greatly displaced and 
oppressed heart, are equally signiiicant of a valvular opening and of 
increasing iutra-thoracic pressure. In a third set of cases hollow inspi- 
ration and obstructed rbonchoid expiration suggest a partially valvular 
opening. 

ProijnoiiU. — In the majority of instances, pneumo-thorax occurs to- 
wards the close of tlie dise^ase, when the patient is already dying from ex- 
tensive pulmonary lesions. }Ionce it is as a rule of speedily fatal augury. 
It in loss advanced cases it occur on the side already most diseased, pneumo- 
thorax does not always shorten lifo. I have indeed seen several cases in 
which by arresting for a time the activity of the pulmonary lesions, its 
oocuiTcuce has oonsidenibly prolonged life. Of thirty-nine cases collected 
from the post-mortum records ot the Brompton Hospital, the greatest dura- 
tion of life was twelve months, four and a half, and fnur months in three 
casoB respectively. The least duration ten minntes, fifteen minutes and 
six hours. The mean duration of the thirty-nine cases waa about twenty- 
seven days,' 

Cases in which a valvular opening is detected, are by no means neces- 
aarily the worst for prognosis, provided that they are promptly treated. 
ITio condition of the other lung is the point to ascertain in calculating 
the prognosis; it tolerably sound one may hojte for arrest of the pulmon- 
ary disease and conversion of the case into one of chronic empyenu. 

A tendency to the accumulation of fluid may ho generally observed, 
and it ia possible that not a few of the cases of empyema that come before 
us in whii'h after ]iaracentesi8 wo find evidence of apex disease, the em- 
pyema has originated in pneumo-thorax; the effect ot the pneumo-thorax 
and subsequent effusion having been to arrest the pulmonary disease. I 
have met with two or three cases that would be best explained in thia^ 
way: — In one instance, the patient left the Hospital " cured " after Uie 
removal of six pints uf a seru-purulent effusion by paracentesis. He bad 



' On CouBumptiuu, eti^ By K. D. Powell, Table of cases of Pneumv-tlioru 
p. 142. 
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presonted, however, aigns of early (or old ?) disease at the apox of tho 
Inng euon after the tapping, and altlioiigh he resiinied liis work for a 
time after leaving the Hospital, he again came under obBerration twelve 
months later with piieumo-thorax on that side, and died in three weeks. 

Treatment. — Life is threatened on the occurrence of pneumo-thonn hy 
thock, asphyxia and exhaustion, and these are special indications for treat- 
ment. The shock — which is due to tho sudden lesion of a vital organ, 
and to the sudden dislocation and imiwdiment to the action of the lieart — 
must be Created by tlie administration of a stimulant, bnt above all things 
by an opiate. Opium is most valuable in calming the nervous system and 
in lessening the sense of dyspncea. It is beat given in the form of piJl 
with camphor; in other cases divided doses of chlorodyne, or morphia 
mbcntanoonsly may bo atl ministered. When the immediate shock has 
boon relieved, the patient must be carefully examined and WHtched for 
signs of increasing pressure within the cheat, to be treated by the time]; 
introduction of a fine trocliar. This trifling operation gives groat, and* 
cnrionsly, sometimes lasting, relief. It can bo repeated, however, if ne(v 
e«ary, or u fine trochur guarded with gold beater's skin may be left in 
the siile. If we bear in mind that the chief way in which positive pres- 
niro is brought about within the pleura, is by the thoracic wall on tb& 
affected side being expanded to the position of extreme inspiration and 
then recoiling upon the air pent up in tne plenra, the advant^e in th( 
<!iuieB, when the excess of air has been removed, of strapping the affecl 
viUo MO M to control inspiratory movement, becomes obvious. A broad 
band of strapping firmly applied over the lower ribs, ivnd reaching some 
two or throo inches beyond the median line in front and behind, is snffi- 
ci«iit to reatrain the movement of the aSected side. 

A* a rule pnoumo-thorax occurs in persons alre-udy reduced in flesh anct 
lilfKiil by previous illueas; if the accident should occur at an earlier period 
(if tha diMOse, the venous engorgement, hvidity, and general circulatory^: 
di4tri'*« will he correspondingly marked. In such eases free dry capping^ 
will glvt' great reliel The portal system being the great reservoir for re* 
tardud blood, an occasional saline aperient is of valne in pneu mo- thorax^ 
Hiid atw) wtrvoB to oorreot the constipating effects of opium, the adminis- 
tmtiuii of which latter dnig in repeated small doses, ia on other grounds 
itMJruhli) for tho llmt few days. 

'I'liti iiit4ini«ity of the secondary pleurisy mnat be moderated by fomen* 

Ullii'lli t>r pdultiiiKM, and the asBociatoil fever, pain, and hectic, troated bf 

.,..,.„. I, ,ii„| iliiKiH of quinine and opium, with salines or mineral acid as lbs 

i.>\ loqulre. Tho occurrence of effusion may be regarded rather 

iij fiHition than otherwise, provided the opposite lung be tolerably 

i>UW3i of one-sided phthisis have nndonhtedly been arrested. 

^tV Vw^urcMKHi of pueumo-thorax and consequent empj-ema, the conu 
uf lb» lung oUockiug all active disease- Hence we E^hoold not " 
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too hasty to remove the fluid by paracentosia, since, notwithstanding the J 
preeence of air, it has little tendency to become offensive, and the dys- 1 
pnisa is lessened and the perforation more likely to become closed, by the I 
substitution of steady for elastic compression of the lung. I*aracent«siB 1 
jierformed too soon, or with too great an anxiety to remove all the fluid, ] 
will lea<l to a recurrence of the pnenmo-thorax by ro-opening the old per- 
foration. At a later period paracuntcsia may be necessary. 

The frequent administration ot food in small quantities with sufiicient 
stimulant to steady but not to excite the hearfs action, is needed to pre- 
vent increased suffering from exhaustion. 

H^MO-THORAS. 

n.y.MO-THOEAX, or hemorrliage into the pleural cavity, may result from 
injury, or be secondary to certain forms of chest disease. 

When traumatic in origin, the amount ot blood poured out varies ac- 
cording to the vessel injured and the extent of the wound, be it lieart, 
lung, aorta, uitercostal or internal mammary artery. Such coses as theaq 
belong to the surgeon. 

The diseases which may be complicated by hiemo-thorax are pleurisy 
(usually secondary to carcinoma or sarcoma), malignant disease of the 
cesopliagus, pleurso or thoracic parietes. It may arise from an apoplexy 
of the lung breaking tlirough tlie pleura, or be duo to the bursting of an 
aneurism. Tht) quantity of blood poured out may be just sufficient to 
impart a ruddy tinge to the fluid efCu8e<l in an ordinary pleurisy, or so 
abundant as to fill the pleura and compreea the lung. 

The symptoms of ha-mo-thorax do not differ from those presented in ' 
other cases of pleuritic effusion, except the hemorrhage bo profuse, when 
those indicative of internal hemorrhage are superadded. The physical ' 
signs are similarly those of fluid effusion into the pleura. The use of the 
fine needle syiingu or aspirator is needed to make the diagnosis certain. 

TuBATME NT. —Observing the fluid of an effusion to bo blood-stained, 
one would be unwilling to advise its removal except to an extent sufficient i 
to relievo presnure symptonia. 




Acute bronchitis is an active catarrhal intlammation of the mucous 
membrane of eome )}ortion of the bronchial tract 

EnoLOGY.^Bronchitia is a disease especially prevalent in Northern 
latitudes, in exposed and elevated situations, and in districts whore moist- 
ure of atmosphere as well us a low temperature and cold winds prevail. 

In our British climate these conditions arc but too well fulfilled, and 
bronchitis is endemic amongst us. January, our coldest month, is that 
in which it is most provalenL From the variable temperature and cold 
winds which chiiracteriza our Bjjring weather, bronchitis is Lhun ali 
common occurreucc. In our autumn it is less prevalent, although 
sons with recurrent hronclutis get fresh attacks each year with the ci 
ing round of the cold weather. 

The occurrence of broiiGldtis is influenced by age, sex, oecupalion and 
condilion of life, chiefly in so far as these circumstances favor exposure 
to the known exciting causes of the disease, or render the individual less 
able to resist the action of such causes. 

From the period of dentition onwards through childhood bronchitis is 
common. This is to be acconnted for partly on grounds of lessened 
power of rcsistiince, partly, as will be presently pointed out, in consequeuco 
of dentition itself, and in part also from the imperfect nasal development. 
and frequently obstructed nasal pas^ges of children necessitating oral 
breathing. This abnormal method of breathing not infrequently remains 
a habit through life, and is a fertile source of chest troubloB by the direct 
maimer in which air is thus permitted to ent«r the bronchi and lungs, 
unwarmed by the nasal jMissages. 

Old people have but feeble powers of resistance to the causes of bi 
chitis, and the disease is very prevalent and fatal amongst them. 

The male sex is more exposed to the causes of bronchitis than the 
male, and suffers more acconllugly. 

Recurrent bronchial catarrh, associated with asthmatic symptoms, 
with more or less emphysema, is well known to be an heTeditary affection, 
and may occur very early in life. The winter bronchitis to which many 
individuals liecome subject at certain periods of life is also very markedly 
hereditary, and is no doubt really a phenomenon of senility. It cannot 
with those exceptions be said that bronchitis is hereditary. With rej 
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to cliildren my own obwirvations would tcad me to' the opinion that the 
predisposition running through families ib very often connouted rather 
with the imperfect development of the nasal passages, already alluded 
to. sometimes also associated with enlarged tonsils, necesHitating oral 
hroatliing, than due to any inherited delicacy of the bronchial mem- 
brane. 

Cachexia of various kinds, gout, syphilis, phthisis, alcoholism, 
Bright's disease, must be ranked amongst the predisposing causes of bron- 
chitis. 

Of all the exciting causes of bronchitis, depression of temperatura 
is the most important. The attack commonly aupcrvenes npon ex- 
posure to sudden changes of temperature, or to wet, cold winds, especially in 
depressed conditions of tho system, as after being ovor-heated by exertion, 
or exhausted by mental fatigue or shock. Dr. Sturges finds, from his 
careful analysis of the Registrar General's Returns for a series of years, 
that cold is a far more potent canso of bronchitis than of pneumonia. A. 
large minfall again. Dr. Stnrges observes, increases tho mortality from 
bronchitis, but does not affect the pneumonia rate. Bronchial catarrll 
is very prevalent in low-lying marshy districts, cold, wet weather witfc 
^-ariablo winds being most favorable to its occurrence.' " Catching cold ~ 
has been explained by Riegel in accordance with the experiments of Bo- 
Bonthal, who found that the superficial vessels of animals ex]X)sed to m\ 
high temperature bccunic dilated ami partially paralyzed. Such aui: 
on being removed to a cold room lose heat rapidly, their temperature be- 
coming quickly reduced to below the normal by the rapid radiation of 
beat from the bloiHl coursing through the surface vessels. 

Whether the cold be " caught " in the head, or in tho bronchi or 
lungs, or in some other internal organ is, in part at least, a matter of 
constitutional predisposition. As examples of the effects of local applica- 
tion of cold in determining renal congestion, I mav allude to the followiug 
cases: — 

On the 30th of May, 1883, a youth aged twenty was admitted into' 
Uiddlcsex Uospital under my care with suppression of urine of thirty-Mi 
hours' duration, the supjiression persisting up to the time of death on tlie 
flvening of the ','5tli from unemiu coma. Post mortem, tho kidneys pre- 
sented tho intensely injected blood-dripping appearance of acute nephritis. 
The boy bud hud scarlet fever when fourteen years of age, but there was 
no history of any renal complication. lie had been for twenty- one 
montliB the subject of lymphomatous tumors involving the glands of the 
right side of the neck and piNitomI region. For this intumescence more 
or lusa continuous cold IuhI been applie<I by moans of Leitor's tubes for 
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five weeks, when tlje evinptoms of BiippreBsion presented themselreH 
I had ill my wiird at this time luiother patient, a youth with exophthal 
mic goitre for whom I was employing the cold treatment, by meaiis of tbel 
samt! useful apparatus. Frequent examinations of the urine were inadB, i 
however, and after ten days slight albuminuria appeared, and the treat-fl 
ment was immediately suspended. 

The effect of prolonged chill to the feet in prodncing tonsillitig, anill 
nasa! or bronchial catarrh or pulmonary congestion, according to the nat- 
ural predisposition of tho Bubjoet, might he quoted as parallel examples 
with those related above. The influence of ice applications to the head, 
in reducing pyrexial temperatures, and the still more certain effects of 
the cold bath, may be likewise referred to in the same category, lint on 
careful scrutiny of such effects of cold, whether under physiological or 
pathological conditions, one cannot feel satisfied with the mere blood-cool- 
ing hypothesis suggested by Kosenthal, hut must invoke the more indirect 
action of the nervous system, to account for tho phenomena. I 

Dosty employments lead to chronic catarrh of the proximal air pa»» ' 
sages, and if long continued, such catarrh may extend more deeply into 
the Innga. It is very instructive to note, however, how out of those who 
are exposed to obviously mechanical influences of this kind, many escape 
unharmed. In noting tho history of patients who have been suffering 
from irritative bronchitis, I have found instances in which the fathera of 
the patients had passed their lives at the same occupation without com- 
plaint. Hirt has observed that the inhalation of injurious gases, and even 
of dust, may after a time fail to excite catarrh, the workmen becoming asm 
it were acclimatized to such conditions.' The second or third generation;! 
Beems to become more vulnerable to such given influences. 

Many a fresh catarrh, in coses of confirmed pulmonary disease, may 
be traced to dusty winds, or to tho irritating foga which occasionally pre- 
vail in this metropolis. Blood inliala:] to distant bronchial tubes during 
an attack of hcemoptysia, or from hemorrhago during tracheotomy, may 
set up bronchitis. A very virulent bronchitis, attended with profuse ex- 
pectoration, is occasioned by the |mssagc of acrid septic matters from ffetid 
pulmonary or pleural cavities over the bronchial surfaces. J 

Acute bronchial catarrh, commonly supervenes upon, or forms a puil 
of, tho epidemic disease influenza. Perhaps in this category hay asthma ] 
should be included as a specific catarrh, duo more distinctly tlian influenza 
to the reception of a particulate poison. Many of tho specific fevers, 
measles, whooping cough, enteric fever, small-pox, are attended usually 
in the early or eruptive periods with bronchial catarrh; the bronchial 
mucous membrane in measles and small-pox, Vieing often involved in the 



■ "KrankheiteD der Arbeiter," Breslau, 1873, quoted at lenglh by Riegel 
Ziemasca's Cj'clopoedia, vol. iv., p. SIS. 
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exaiitliematons eruption. During; the first dentition some cliildren have 
repoiitcd attacks of bronchia! catarrh, coiiiciilent with the eruption ol 
eaoh tooth; just as other children suffer at these times from nasal catarrh, 
or otliers again from intestinal caturrlk. It may be urged that, during thii 
period, children are frequently the Bubjects of irregular febrile diatarb- 
Mice which renders them more liable to chills, and that this piiriod is 
usually chosen too for the change from long clothes to naked legs and 
chest; but for the most part the catarrhal affections prevalent at this ago 
cannot bo explained otlierwise than iis being of reflex nervous origin, and 
the fact that under the same circumstances we may get coDTulsione in 
the pUce of cither of the above occurrences, is strongly confirmatory of 
the truth of this view. 

Certain heart diseases, mitral regurgitation, and in a still greater de-, 
gree mitntl stenosis (a disease, I am persuaded, often congenital,) predi»-' 
pose to bronchial catarrh by obstructing the return of biood from the 
lungs, thus causing mechanical congestion of these organs and of th 
small bronchi. Finally, it is very important to remember that one attack 
of bronchitis predisposes to future attacks. 

The morbid apjiearances of acute catarrh are but rarely to be obsoi 
post mortem, but they may sometimes be seen in perfection in the tracht 
by means of the laryngoscojte during life. 

(1) In the first stage there is livperiemia of the mucous membrau© wii 
<Bdema of tiie basement layer. Upon hvperxmic swelling of the mucotui 
ioUicles in part depends the temporary check to secretion, and probably 
the ducts of the follicles are also for a time occluded by the swollen 
condition of the membrane they traverse. In this stage the affected 
membrane is minutely injected, swollen, and unduly lacerable, present- 
ing in some suvcre cases, especially in young children, minute hem( 
rlinges. 

(2) The mucous flow is soon increased, however, and is mingled with 
saniouB exudation from the basement layer, and sheddings of columnar 
epithelium, and of mucous cells derived from mulii plication of tlio deeper 
oells of the epithelial layer. Thus is constitutt.'d the muco-purnleut 
" secretion," of bronchitis, thin and glairy at first, thicker and more opaqne 
after a few days. To the naked eye the apiiearance of the mucous mem- 
brane is more slaty in hue, covered with secretion, saitious or tliick, 
cording to the stages referred to. 

(3) The tisBiiea of the bronchial tubes beneath the basement mei 
brane do not remain passive whilst these active processes are going on 
the layers above them. The connective tissue cells multiply, and the 
endotlielinm of the lymphatic spaces of inner and outer fibrous layer pro- 
Ijfenites; the products of such proliferation do not, however, find their 
way to the surface, being nnable to penetrate the basement membrane, 
bnt collect in the interstices of the cellular tissue, and fill up the lymjih 
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paths along which they slowly course towards the eub-plenral 1^ 
pliatics. ' 

By tlieee processes, thickening of the bronchial membrane is effected, 
together with that thickening of lung texture spreading from the bron- 
chial sheaths, w)iicb forms a part of the pathology of hypertrophi 
phj'sema. 

Acute bronchitis may bo conveniently divided according to Walshi 
into: — 

(n) Bronchitis of the larger and medium sized tubes. 

(6) General and capillary bronchitis. 

To these should bo added — 

(c) The acute asthenic bronchitis of the young and aged. 

a. Tlie symptoms of acute catarrh affecting the large bronchial tnl 
ftre oommonly, in the first instance, tho^e of an ordinary cold in the hcad^ 
chills of a creeping character, never amounting to a rigor, oc«ur from 
time to time on the first day, and are attended witli a feeling of malaise, 
a somewhat hurried pulse, sliglit soreness of the throat, sneezing, and 
coryza. The temperature is raised a degree or eo above the normal, bi 
altliough there is thirst, aching, perhaps pains in the limbs, and a con^< 
erablo aenae of feverishness, the febrile phenomena are really very slight: 
adults, more decided in young cliildren. After some twenty-four or foi 
eight hours the patient complains of a soreness, or rawness as it i^ usual! 
more accnratoly described, felt behind the upper sternum, acoompanii 
by a sense of constriction or oppression in this region. The cough is 
quent, dry, and is attended with more or less pain of a rending characi 
The voice is deepened and sometimes husky or suppressed, and the breati 
ing is perceptibly quiokene<l. On the second or third day secretion takor^ 
place, and with the expectoration of a thin aerated mucus the patient 
soon experiences a marked sense of relief. In fact the pyreiial stage has 
already passed, the pulse is quiet, the cough loose, and expectoratioi 
easy, the mucus expelled becoming more opaque and semi-purulent, 
secretion subsides, and the cough gra'lnally lessens, and usually disa] 
pears in a week or ten days, but in the morning, after his first sleep, 
patient still feels some oppression in the chest, and is not relieved unl 
he has brought up some purulent mucus. 

As regards physical signs we may hear a few dry, sonorous rhonclui' 
vibrating through the chest, obviously produced in the larger tnbes; and 
if only the largest bronchi be affected, no riles of any kind are heard. 
When the secretion is more established the rhonchi are looser, modified 
or for the moment removed by cough, and accompanied, especially over 
the base of the lungs, by scattered, muflled, bubbling rAles. The per- 
cussion over the chest is unaltered, and the riles are bjtu metrically dis- 

' Hamilton. " Pathology of Bi'ODcliitis." p. 83, et. seq. Dr. Hninilton 
very mmutelj into this iniportaQt poi-t of ttie pathology ot bronchitis. 
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tribated over the two Bides, but more iibiiudant over the ItiisoB of 
lungs, 

b. When the acute catarrh affects the smaUer and capillary bronchial 
Mm^k the dyspnoea bocomea marke<l, with lividity of lipa and an anxiouB, 
dialreBsed expression of face, the narea expanding with each reapiration. 
In fi'eble and old people, there may be considerable Byatemic shock with 
general prostration, reduced temperature, and rapid, feeble pulse. In 
more robust persona the febrile action is at first decided, although the 
temperature rarely mounta iibore 101° or 102°; the pulse is full and not 
yery quick, between 80 and 100 in the minute, the respirations being 
rapid out of proportion to the pulse. The cough ia frequent, aud is very 
Boon accompanied by the expectoration o( a viscid ailhcsive mucus, diffi- 
cult to get rid of. The digestive functions are imi«iired, the tongue 
furred, the bowuls usually confinetl, and the urine loaded with litliates. 

On inapecting the cheat, the thoracic movementa are observed to be 
increased both in frequency and depth, the diaphragm partaking but littk' 
in the respiratory efforts. The explanation of this is soon found, for it is 
with the front aud upper parts of the lungs tliat the patient is principally 
breathing. The resonance on percussion is everywhere unimpaired, it 
may bo even increased. Fine bubbling niles are audible over both posterior 
bases: to a much less extent, or not at all over the upper and anterior por- 
tion of the chest, where, however, sibilant and sonorous rhonchi prevail. 
This distribution of the rAlea in bronchitis ia mainly a question of gravi- 
tation. Dr. Walshe has well observed that even in bronchitis of mild tyiw 
anil not involving the capillary tubes, we may still get fine bubbling rftlea 
at the posterior bases from gravitation of the secretion to the minute tubes. 

The diagnosis of bronchitis of this degree dependa upon the symmet- 
rical distribution of fine bubbling rftles not associated with any percnsaion 
dullness, or bronchial quality of breath-sound, and with but a moderate 
rise of temperature. 

The diseases which may be confounded with it, are pulmonary asdema, 
tuberculosis and acute phthisis. If cedema be limited to the lungs, how- 
ever, it must bo dependent upon cardiac defect, tlie history and signs of 
vhich must be looked for. Tuberculosis is the disease most readily to bo 
miataken for bronchitis, for the itiffnti of acute pulmoimry tuberculosis 
are almost ideuticul with those of ciipiUary bronchitis. If the tuberculosis 
of the lungs be only a part of a geneni! distribution of tubercle, the special 
Hdrmimic symptoms of tliat disi.>aso will bo apparent. When restricted, 
or mainly so, to the lungs, the excessive dyspntra and great prostration 
occurring in a patient in early adult or middle life arc auapicious aigns. 
Tiie temperature may not help ns at all, for in some cases of pulmonary 
tuberculosis it is not high. But, if present, a high temperature, espeoiully 
when m^companiod by profuse sweatings, alwaj's means something more 
than simple bronchitis. The distribution of physical signs is, hgwev< 
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in tuberculosis somewhat diSerent, and their characters ore not quite 
same. With urgent dyspnuea wc may have comparatively few moi 
sounds, and these are qnite as marked at the apes oa at the baec, and- 
Horaetimea more so. There may beat one apex some evidence of previona 
pulmonary diseaeo. With only seatlered sonorous or sibilant riles over 
the chest, or these accompanied with a short inspiratory crepitus, WS' 
have, in tuberculosis, quite a disproportionate amount uf dyspntea, with 
marked recession of soft parts. The history of attack and other featiiraa 
of the wise, iiowever, exclude asthma. 

Acute phthisis cannot, after attentive auscultation and percussion, well 
he confounded with bronchitis. Jlore or lets pneumonic crepitation, with 
patchy tubular breathing and larger clicks, are superadded to the catarrhal 
bronchial rdles, and the signs are distinctly more advanced at some oue 
portion of the chest, whether this be the apoi or base. The fever a^n 
is characteristically high and remittent. 

c. Acute asthenic bronchitis (ijuSocative catarrh) is a malady com- 
monly met with at both extremes of life, and in the aged, especially, 
one of the most fatal of diseases. A fairly typical example may be thi 
related iu Ulustratiou of the salient features of the disease. 

Mrs. M., a widow, agetl 7li, of thiii, spare build and of previous g< 
health, was dining out with friends on the evening of December 27th,l 
feeling in her usual good health and spirits. She had never before stif- 
ferod from any chest illness, but, it was believed, that on her way hom6 
she became chilled. Sire. M. appeared, however, well the following 
morning, but towards the latter part of the day (2tJth) felt drowsy and 
somewhat chilly; she became more obviously ill in the course of the even- 
ing, the hreathuig being quickened and oppressed, and towards midnight 
her symptoms became so aggi-uvated that the doctor was sent for. Mrs*, 
M. was now found to bo in a state of profound collapse with small, feel ' 
pulse, cold extremities, low temperature and sweating surface. The 
pirations were quick and sliaJIow, the countenance anxious, with soi 
lividity of mucous membranes. Xo morbid sounds save a few wh( 
rhouchi were to bo heard over the chest, 

A free recoui'se to brandy and otiier stimulating remedies rallied the 
patient so notably, that the friends became hopeful, and the doctor plied 
his remedies and planned out food, physic and stimulants with a cheery 
exactness. By mid-day or evening the choet signs had become more 
marked, short inspirations being followed by prolonged wheezing expiiK- 
tions, the pulse keeping steady at about ilO beats a minute. The cough 
and expectoration were now troublesome and dilhcult, preventing, as the 
night advanced, more than brief snatches of sleep, The body temperature 
rose to about 100°, and it was observed that the patient wandered in 
shght delirium, from which, however, she could readily rouse herself. 
Fine, bubbling rdlcs were now, at the close of the second or tJiird dsy. 
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audible over the cheat, most nbutiduntly nnil most defiiiedly at the p 
torior bases, where but very little nir could be heard to penetrate, Thfli' 
ruBpiratory niovements were peculiar. The chest lifted (luickly by the 
action of the superior auxiliary muscles, whilst the bases of the thorax 
receded. The loug wheezing expiration which followed was appawntly 
produced by the downward recoil of the eliest upon the diaphragm pushed 
upward? to meet it by tlie coutructiou of the abdominal muscles. 

Tracheal rattles soou became developetl, removable at first temporarily 
by cough, but soon to return. Tlie pulse quickened, the patient t>ecam« 
more e.ihaiiatoi], with muttering delirium or incoherence, and death closed, 
the scene at about the 7(Jth hour. 

Such is a sketch of the phenomena presented by a typical case of thiB 
fatal malady, the characteristic features being, (1) the first shock of the 
disease, causing almost fatal collapse ut about the twelfth hour of attack; 
(2) the rallying of the patient, and the oncoming of the signs of general 
bronchitis, attended with slight febrile reaction; (3) at about the third 
day the appearance of signs (labored ineffectual thoracico- abdominal 
movements, with (illing of lower bronchi) of bronchial paralygis and of 
the circulation of venous blood through the nen-o-centres. No doubt this 
later circumstance ai'counta for the forcible respiratory efforts, far beyond 
the strength of the ))at.ient, that come on at this third fatiil period, and 
continue to the very end. It is rare, indeed, for recovery to ensue in any 
case in which this character of breathing has once been observed. 

Young children not unfrequently succumb to the first shock of bron- 
chitis, being overwhelmed before their illness seriously attracts the at- 
teutioo of their parents, A considerable proportion of the infants brought 
to our hospitals dead, or in a dying condition from sudden illness, are 
found pout mortem to present no other lesions beyond the signs, very 
slightly marked, of early bronchitis, A few petechial epots in the medi- 
astinum, pericardium or pleura, may testify to the brief struggle of the 
little patients. 

The prognosis in bronchitis of whatever degree, is, in adults, generally 
speaking, favorable. Capillary bronchitis in very young and in old peo- 
ple is, on the other hand, very frequently fatal, yet there is perhaps no 
disease whose mortality is more influenced by treatment than tliat we an 
now speaking of. 

laking the capillary bronchitis in the adult as our type in regunl to 
treatment, the first thing to bo seen to is the warmth of the room; a firo 
and a stcam-kettlo are the first things to procure, so as to raise the tcm- 
pcruture of the room to between fiS' and G?" P., and immense relief ia 
given to the patient by this means alone. Due care must be taken, how- 
ever, to ensure a proper supply of air as well us to preserve n uniform 
temperature. The use of the steam-kettle is not only to moisten the air 
4>f the room, but in most bod-rooms it is the only possible means of 
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ing and maintaining the temperature ut the desired height. A 1i 
muBtJird or muetard and linseed poultice should be applied to the froni 
of the chest, or to the back, and followed up by hot linseed applications 
or cotton-wool to the chest. In children a jacket poultice is often very 
useful, but one must not forget tliat both In young or weakly children, 
and in old people, a linseed jioultice wrapped round the chest may be a 
very Bcrious impediment to free thoracic movements, and in such cases 
it is often more juiliciouB to have recourse to cotton-wool covered with 
oil silk and an occasional mustard, or mustard and linseed poultice] 
keep the blooiJ determined to the surface. 

As regards drugs, a saline mixture with ipecacuanha is the best to 
gin with. In strong adults antimony wine is very useful, especially 
the dry stage of the catarrh, and should bo given in small doses iit fi 
qnent intervals. In old people, on the other hand, we must usually add' 
ammonia to our prescription. The special danger in infanta arises from 
the possible occurrence of pulmonary collaiise and secoiidarj' broncho- 
pneumonia. The collapse arises from want of power of expectorating, 
and the resulting broncho-pneumonia is just as mechanical in its origin, 
being dependent upon the determination of blood, during the thoracic 
efForts at expansion, to those parts of the lung wliich cannot expand on 
account of their bronchi being plugged. The timely administration of 
ipecacuanha emetics, if the secretion be abundant, will avert this dangar; 
Friction, with stimulating liniments, such as the ammonia or acetic tni 
pontine liniments of the Fliarmacopceia, if necessary further diluted, is of 
great service in young children after the first stage has passed. 

In old i>eople danger arises principally from exhaustion or paralysis of 
the bronchial tubes, the latter, per!ib|», being but another evidence of 
eshaustiou. To avert these dangers, we must, from the first, support the 
patient by the frequent administration of nutritious liquids, and by the 
timely employment of stimulants in carefully regulated doses. Of all 
alcoholic stimlants, brandy is certainly the best for this pnrpose. Tj 
adminiatrstion of opiate remedies in bronchitis should, as a rule, 
avoided, and absolutely so in cases in which lividity of lips shows already 
defective aeration of blood. In young children and old people opiuDtj 
mast be used for bronchitis with the utmost caution. As a sedative 
night, bromide of ammonia witii aromatic spirits of ammonia is one 
the best wc can choose. Chloral is not very suitable in acute cases, 
s small dose combined with bromide of ammonia will suffice to give 
without risk of depressing the heart's action too mnch. When the hi 
fails, and symptoms of over-loading of the right ventricle present them*' 
solves, digitalis may be usefully given, stimulants persevered with, 
dry cupping may be tried with advantage. In a few cases, I have 
tainly seen good results from the substitution of be11a<lonna for digitali 
In certain oases, in which there is marked venous plethora, with a wi 
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and failing heart's action, from an over-burdened right ventricle, veneseo- 
tion IB ftttended with munilest relief. 

Next to avoiding a fatal iasno, onr efforts should ho directed to pre- 
venting the case going on to chronic bronchitis, especially in those who 
have had previous attacks. When the acutC! stage is past, some iiatients 
at once convalesce without any special treatment. In other cases the se- 
cretion continues abundant and more purulent. The saline mixture must 
now be given less frequently, or changed for a more stimulating eipector-- 
ant containing senega and ammonia, and some mineral acid with calumbtt' 
or quinine, ordered to be taken twico a day. The turpentine acetic lini-. 
mcnt is of great value iu this stage, its uaefnlnesa being partly, I suspeot, 
due to inhalation of turpentine vapor. 

In chronic cases, with profuse muco-purulent expectoration, much ad- 
vantage is gained by the use of tar, which may bo taken in the form of 
pills (British Phnrmacopwia) or in Gnyot's or Jozeau's capsules. The 
resinous preparations are also sometimes useful in this stage. In many 
casus it is best, however, to leave the bronchial mucous membrane alone, 
and to direct treatment towards improving digestion and appetite. 

In all cases of secondary bronchitis we must direct our treatment with 
due regard to the remOTal or amelioration of the more general diseass 
which underlies the bronchial affection. Cases of secondary bronchidskj 
are, as a rule, chronic, with acute cxiieerbations. 

With bronchitis secondary to gout or kidney disease, to alcoholism, 
to heart disease, and to already existing diseases of the lungs, I will not 
further deal. The affection of the bronchial mucous membrano is, in 
such cases, most commonly a part of a much wider affection. It is the 
primary disease that we should especially treat, and to direct too much 
attention to the pulmonary condition would apparently sanction an ei 
neous view of anch cases, 

Dasi Bronchilin. — In certain cases of exposure to dusty cmploymenti^ 
the whole effect of the irritant falls upon the bronchi. Habitual cough 
with recurring bronchitis and subsequent emphysema, paroxysms of' 
asthma, etc., are the leading phenomena in these cases, and are commonly 
met with amongst potters, minora, flax- dressers, millers, plasterers, 
sons and others. 

The following ease is not an unusual one of bronchitis and asthi 
induced by the inhalation of dust. 

William C , agod 3H, residing in London, admitted into th*| 

Brompton Ilospital under my care January 23rd, 1877. Patient was in 
man of temperate habits, married, one child living: his wife hati had on* 
miscarriage, but there was no history of syphilis. lie had been for 
twenty years employed as a fret-cutter. Four years previous to admission, 
he had had an attack of bronchitis, and since that time be had suffered 
constantly from cough, with suffocative attacks nearly every nighLi 
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I'tttient had never had lutmnptyfiiB but had lost flesh coiiaiderably. His 
father died of rheumatic gout, and hia mother of dropsy. There was no 
phthieis ill ttie family. On admission, patient complained of cough, 
which beciimo worse and was attended with severe attacks of dyspncca at 
11 i gilt. Espectoration moderate. Occasional night-sweats. Appetite 
poor, bowels constipated. . 

lie was a tall and fairly well-built man, with a somewhat Bnffused J 
countenance and breathless look. The chest was well formed, hut cxpau- 
nion with inspiration impairo<l. Right semi-circumforeiice, an inch and 
a lialf above the nipple level, 15^ inches, left 15? inches. Right ditto, 
two inches below nipple level, Ifi inches, left 16^ incliea. Percussion 
note over the front of the chest was hv-per-resonant, the resonance ei- 
tending on the right side a hand's breadth Iwlow the nipple, on Iho left 
fiidc, over the normal area of heart's dullness, and inferiorly to the costal 
margin. Diffused sibilant rdlcs were audible front and back, and at tbt 
posterior bases some mucous rdlcs were heard. At the time of my vi^H 
on tlie 2Gth of January, the {mtient had been in Hospital three ilays, i 
was suffering, as before admission, from nightly attacks of dyspncca, anofl 
from troublesome cough. He was on the ordinary full diet of the Hos-1 
pital. The Mixtitra Polansii JotlUli rum Slramoiiio of the Hospital Phar* j 
inacop«>ia, containing three grains of iodide of potassium. \ gr. of extract J 
of stranioninm to each dose, was now ordered to be taken at 12 noon, 4*1 
p. m., 8 p.m., and 13 midnight, the diet remaining the same, and from ■ 
the next night ho had no serious dyspncea. On January 31st, a note is 
entered. " Patient feels mucli better, and dyspncea almost gone, cough 
easier." February 3rd, "has not felt suffocating sensation for the last 
sis nights." Ho continued the mixture, liowever, for a month, and tlieo 
took it in half doses for another fortnight. On February 8tli, respira*^ 
tions were free and unaccompanied by rfilo, and by the end of the montli 
tlie cough had disappeared. 

Mai'ch 1st, Right semi-circumference above nipple, 15^ in., 
15^. Right semi-circumferonce below nipple Ifii. left ICJ. 

Expansion above nipple level, ordiuary inspiration ^ inch; deep m8[ 
ration 1^ to 1^ inch. Below nipple level no movements on ordinary iBi 
spiration, one inch expansion on deep inspiration. Weight on admiseiott^l 
8st. 91hs. ; on leaving Hospital, dst. " lbs. 

Unfortunately I did not. in tliis case, measv}'6 the mobility of the 
chest on admission. But my observation of " expansion with inspiration 
impaired " refers to total mobility of chest, and the circumferential mcaa^ 
urements at that date may be taken as those of a chest fixed by the em- 
physematous condition of the lungs. The later meoaurements. however, 
which were similarly taken in the position of repose are almost identically 
the same; but at this period the mobility of the cbest, its capability not 
only of expansion but also of contraction, was nearly equal to that of 
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hcultl), and bore valuable teatimon}' to tho recovery of the Innga in vital 
capacity, a point not to be estimated by reference to chest expansion 
alone. 

Again, it may bo observed in this cose as in many others, that mere 
rest from his dusty occuimtion did not suffice for tlio patient's recovery; 
although doubtless had he remained in pure air a sufficient length of time, 
he might have recovered without treatment. His attacks had the parox- 
ysmal cliaractcr peculiar to asthma, coming on towards the small hours 
of tho morning, i.e., after a certain period of repose, whilst the breath- 
lessnees and cough of the bronchitis and attendant emphysema were con- 
stant through the day. The eSect of the stramonium and iodide of 
potassium mixture was very striking and immediate. Having r^ard to 
tho period at which the dj-spnu-a became distressing, the mixture was so 
ordered that by iniiluight he hwl taken in the course of twelve hours a 
gniin of stramonium extract, and twelve grains of tho iodide. To which 
of these two drugs, both active in the relief of asthma, tlie amelioration 
of syraptoms was due I am anable confidently to say. The mixture waa 
not presi;ril>ed experimentally, but as a well-tried and trusted remedy in 
similar cases. 

The mechanism of the dyspnoea, however, was pretty obvious; ths 
man bad an unduly secreting, and probably a somewhat thickeneil, bron- 
chial tract, with great irritability of the bronchial muscular apparatus, 
and constant tendency to spasm of tho tubeft. At a certain time after 
repose, secretion would accnmuiate and give rise to spasm. The hyper- 
sensitiveness upon which tho bronchial spasm depended was at once les- 
sened bv the stramonium, whilst the iodide bad a more permanently 
alterative action upon the mucous membrane and its secretion. This ex- 
planation would be perhaps generally accepted, but abundant experiencs 
with regard to iodide of potassium assures mo tliat it alone frequently 
suffices very rapidly to relieve asthma. In what way the drug does thia 
is, BO far as I kuow, entirely unexplained. The patient loft the Hospital 
well, but after a time, failing to find other work, was reduced to the 
necessity of recommencing his old employment, and soon had a return of 
all the old symptoms for which he was treated elsewhere by ordinary 
remedies (ethor and expectorants) without avail. , 

In the trade of fret-cutting the operator has constantly, with his 
mouth, to blow away the fine wood dust that collects upon his work, and 
thus necessarily inhales much of the dust. The patient above referred 
to, stated tlmt he could distinguish by the taste the different kinds of 
wood, and he found rosewootl {the taste of which he compared to cayenne 
pepper) to be tho most irritating. Walnut wood was more astringent and 
bitter, but less irritating. I have since seen this [latient in fairly good 
health, having for some time abandoned his former work. There doos 
not seem to be any reason, however, why a respirator perforated 
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tube, Bhould not be so adapted as to enable siicli patieiitg to carrv 
their occupations without iujurj to health. 

Plastic Bhokcuitis. 

Apart from croup and diphtheritic oonditionB, plastic exudation into 
the bronchial tubes is of rare occurrence. It te said to be more common 
in f emiiloa *]ian in males. 

It may occur at any age from infancy to advanced life, and is not noc- 
easarily associated with any obvious derangement of the general liealtb. 

Pathology. — The morbid lesions resulting m the production of fib- 
rinous casts of the bronchial tubes are: — 1. Inflammation of the bronchial 
membrane in lijqwrinotic subjects. 3. Hemorrhage into the bronchial 
tubes. The casts are found in the smaller and medium, rarely in the 
larger, tubes, and never extend to the trachea. They are fibrinons in 
character, usually laminated, solid or tubular, and often speckled wit 
blood. 

Symptoms. — Troublesome straining cough coming on in paroxysmi 
with great dyspnoea, also of a paroxysmal character, and the expectoration 
of get Ltti no- fibrinous looking masses which, on floating ont in water, are 
fonnd to present moulds of the bronoliial tubes, constitute the essential 
symptoms of plastic bronchitis; and, until the latter phenomena of actual 
expectoration of casts is presented, there is nothing that can be said to be 
truly characteristic, in the symptoms of this malady. The bronchial 
oasts arc expectorated frequently in small pieces, with the interposition 
occasionally ot larger and more characteristic moulds. The smaller frag- 
ments clothed in mucus may readily escape observation (Walshe), 
IIiemopt)-sts in streaks may occur, or a decided haemoptysis may precede 
the apptarance of the casts. 

A noticeable feature of the disease, in most coses, is its chronicJty, or, 
rather, the long period, weeks, months, or even years, during which the 
patient may suffer recurrences of the plastic attacks; each attack being 
attended with the symptoms above described. A mild degree of pyrexia 
may be associated with each attack. 

Physical Signs. — The signs of this malady are very indefinite, being 
those of bronchitis affecting one base, or of brunchO'pnenmonia. In 
some cases a certain degree of dullness, with very feeble respiration, ma;< 
~ be present It cannot be said tliat there are any physical signs proper to, 
this malady. 

Prognosis, ^As a rule these patients recover, but the disease may ul- 
timately terminate in phthisis, or any particular attack may proceed tOi. 
broncho- pneumonia. ' 

Teeatuent. — The treatment of this disease is that of bronchitiV; 
salines and alkalies being indicated, and hot moist inhalations calculul 
to give relief. 
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CHAPTER VIII. 



ON PltLMONARY VESICULAK EMPHYSEMA. 

Pulsion AEY vesicular emphysema may bo defined as a dilatation of the 
air-cells of the lungs witli antecedent or asoociated atrophic changes, or, 
more brieliy still, as a dilatation of the lung proper with textural atrophy. 

This disease may in its acute form uUect persoiiB of any i^e; in its 
chronic and more permanent form it affects, most commonly, persons in 
middle or advanced middle life. Atrophous or senile emphysema, which 
scarcely merits consideration as a variety of the disease, affects only aged 
people, and is inrlced but a [)art of the senile state. 

PATHOiX)aY. — The perfectness of the function of respiration consists 
quite as much in the power of contracting as in that of filling the chestj 
and it is this power of contracting the chest that is lost iQ emphysema. 
The lungs having lost their reserve elasticity, no longer tend further to 
contract at tho completion of expiration: nay, expiration is never com- 
pleted, the thoracic parietca and diaphragm instead of being drawn in- 
wards by the traction of the lungs recoil simply to their position of repose, 
and oppose their dead weight to the inspiratory muscles instead of aiding 
the action of these muscles by their elastic rebound-. Hence in extreme 
emphysema tho inspiratory act, commencing at the point where in health 
csim inspiration would end, liaa to overcome, (1) what remains of the 
elastic resistance of the lungs, (2) the inertia of the parietes, and (3) the 
elastic resistance of the parietes: instead of, as in health, having to deal 
with the elastic resistance of the lungs alone, and being in this work aided 
by the outward spring of the ribs. (See p. G). Conaetjuently, in marked 
oases the breathing is always forced and more or less difficult. Let me no* 
briefly recount the conditions present in emphysema, making such addi- 
tional comments as seem called for. 

(I) The lungs in all cases of emphysema are permanently expanded to 
al>out the position of ordinary inspiration, their elasticity being, so to 
speak, relaxed to tliis ]>oint. Tho individual air-cells are correspondingly 
enlarged and the pulmonary vascular system lengthened. 

Tiio enlargement of the air-cells commences, us pointed out by Rind- 
floJH^h,' in the centnil infundibular cavities which, normally about one- 
third larger than the alveoli ojiening into them, become proportionately 
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nucli larger, Tbu alvooli themsolves next enlnrge, their septa I 
Tfitliered, and the lung conformatiou is thus simplifiei]. 

(2) The texture of the lung is impaired more or leas. 

In acute emphysema loss of tone from rejieated over-distenBion, e.g., 
during paroxTBras of cougliing, is the chief defect present, and, in young 
persons especially, is speedily recovered from. 

In cases of long-standing emphysema, resulting from reputed attacks 
of asthma or bronchitis, what may lie regarded as the second stage of the 
disease is entered itpon; the nutrition of the lungauffers, many of the 
Hinall vessels become obliterated, withering backwards from their capil- 
laries, the alveoli atrophy, the partitions bi^tweeu adjacent infundibula or 
alveolar Bpaces become thinned and ftually give way, and the spaces here 
and there coalesce to form bleba or small cavitations, with thread-like 
remnants of vessels crossing tliem, resembling in miniature the trabeculse 
of tubercular cavities. Where the disease has resulted from oft recurrent 
catarrhs, commonly with a liistorj' of a distinct attack of bronchitis at the 
commencement, ill-developed fibrous tissue, the result of repeated and 
long- continued congestion, toughens the lung texture, assists in impair- 
ing elasticity, and partakes in the 6ubHer[uent degeneration- 

In cases of constitutional or hereditary origin, the atrophic clianges 
originating in fatty degeneration of the epithelium and vosbcIs of the lungs, 
precede or accompany the catarrhal phenomena. This impairment of 
the tcrtnro of the lung renders any dilatation, however induced, more or 
less permanent. In those cases of primarily impaired lung texture, en- 
largement of the chest to the limits of thoracic resilience takes place quite 
insidiously, and the cheat thus assumes permanently, by imperceptible 
degrees, the position of moderato iuspimtion. It must not bo forgotten, 
too, that the ribs themselves, and especially their cartilages, often prema- 
turely undergo textural cliangea of a degenerative kind, the result of 
which is an increased rigidity and a straightening of the rib arch, and 
thus an enlargement of the thonix. 

The chief results of the alwvo pathological processes are loss of elas- 

5ticity of lung and obiitenition of vessels, the latter result being in part 
dne to primary atrophic changes in the L-apillaries extending back to larger 
vessels, in part to secondary atrophic changes from narrowing of the 
blood-current ae the vessels become lengthened, thus causing them to 
vither from deprivation of proper blood-supply. 
(3) In consequence of the relaxed elasticity of the enlarged lungs they 
no longer exercise any traction upon the mediastinum except during in- 
spiration. Hence an important, because constant, aid to the return of 
blood to the heart is lost. 
Many authors go further than this, and hold that the large lungs in 
emphysema are, so to speak, pent up in the chest, and exercise pressure 
Upon the heart between them, and upon the ribs and diaphragm which 
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enclose them. A little reflection and clinical observation will, however, 
render it clear to anyone that this supposed pressure of the lungs upon 
the surroiiniling parts is, if not impoasible, of infinitely rare occurrence 
and minute degree. The enlarged thorax, flattened diaphragm, and 
lowered heart, are all phenomena duo to defective recoil of the lungs, not 
to their forcible distension: and are to be observed in houlth on the lungs 
Ix-ing inflati'd during deep inspiration, which position is retained in em- 
physema. 

(4) In a<l<lition to tlic negative impediment to the circulation referred 
to in the preceding proposition, there is a poeitivo impediment in the 
8tretche<l, and in part obliterated, capillaries of the Inngs, 

(5) In consequence of the two last- mentioned conditions the venona 
system is over-full and the over-worked right heart thickens. The in- 
creased power of right ventricle at length becomes, however, inadequate 
to contend against the ever present, and from time to time (during bron- 
chitis or asthma) increased, resistance to the pulmonary circulation. The 
whole venous system liecomes engorged, espocially the hepatic and portal 
systems; the circulation is carried on at a heightened pressure, venons 
hemorrliBges occur, and cedema, commencing at the legs, sooner or later 
sets in. 

(6) Another effect of tlio relaxed state of the lung as regards elasticity 
in emphysema, is to interfere with that condition of permanent patencj', 
in which the small bronchi are normally held by the constant traction 
upon them of the elastic lung from all sidea. In emphysema this traction 
Ixjcimies. in expiration at first, entirely neutralized, and in marked oases 
collapse of the bronchioles must occur during expinitinn, thus accountinjf 
for the labored and obstructed character of that portion of the respiratory 
act. 

(7) Compttuatorif rhnngex in empkysetna. — Amongst the consequences 
of emphysema those which are of the nature of compensation must not 
he foi^otten. So ready are the ailaptations of our economy to altered 
circumstancea, that it may \ie said tliat erophyscma alone does not kill. 
(a) As the capillaries become partially obliterated, fresh commnnicatioHB 
are oi)ened up lietween the neighboring vessels corresponding to them, by 
the formation of fresh anastomotic loops, or by the widening of commnn- 
ications alreaily existing. The pulmonary and systemic veins commnni- 
cate normally on the walls of the smaller bronchi. With the formation 
of pleuritic adhesions, so common in this disease, new loops of vessela 
eonnect the pulmonary with the systemic circulation, and along tho in- 
sertion of tho diaphragm efl[>ecially, and margins of the sternum, fringe* 
of enlarged vessels mark the connection between tho two circulations. 
Thus, in some measure the pressure of the pulmonary ciroulation is cosed. 
{b) Tlio hypertrophy of tho right ventricle of tho heart above alluded to, 
is up to a certain ]K>int of a strictly compensatory imture, serving to over- 
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come by increased ]iowcr tlio incn-aeing irn pediment to the pulmonury 

circulation. Thus, far a time at Iciust, equilibrinm is mainbiined, to be 
> diebalanccd again and again, however, in moat cases by intercurrent at- 
1 tacks of bronchitis or other cause of orer-etrain, until at last the limits of 
k compensatory rectipcnition are passed. 

Etiolohy. — When we como to inquire how this over-expansion of the 
I air-vesicles is produced, we are met by various explanations, none of 
[ which alone ia siiSioicnt to explain all cases. Sir William Jeuner has 
I shown that expiratory f^o/-(— tluriug straining or coughing, particularly 
1 the latter — is an efficient cause of general emphysema, those portions of 
I lung which are least supported, viz., the apices and anterior mai-gins, and 
L also the parts corresponding with the comparatively yielding intercostal 
1 Bpaces, becoming first affected. But with the production of emphysema 
f in these portions of tlie lungs a shifting of the relationship between the 
I lung and the thoracic surface takes place, and parts which were originally 
j in apposition with the ribs come to be opposed to interspaces, and in their 

turn yield before the distending force of air pent up and oompressod dur- 
I ing cough,' Again, in the production of local emphysema, innpiratory 
I jtresmcra is undoubtedly an important agent. Thus, if one lung be dis- 
1 abled or bound down by some inflammatory process (as old pleurisy or 
I chronic pneumouia) the other lung perforce becomes more capaciona; 
[ whether this extra capacity shall be derived from true hypertrophy or 
I mero dilatation (emphysema) depends ujjon the nutritive vigor of the pa- 
I tiont. During bronchitis certain of the uir-tubes may become occluded by 
I mucus, and the inspiratory force then operates as a distending j>owerupon 
I the remaining portions of the lung until the deficiency in air-space is com- 
f pcinsiitwl for. Professor Rindfleisch, who adopts Dr. Gairduer's inspirft- 
I lory tlieory in regard to the production of emphj-sema, further holds that 

''during the antecedent bronchitis, first one, then another bronchial 
L tube is plugged with secretion, and so first one, then another segment of 
I the lung is subjected to an abnormal degree of (inspiratory) distension.'" 
In the histories of the majority of cases of pulmonary emphysema, 
I however, facts are wanting which would justify our accepting the ingpira- 
I targ RiusQ as effective in their production. When seconilary to repeated 
L attikcks of bronchitis, the tnssive expiration is a much more powerful 
[causa of over-distension of lung than any inspiratory efforts (short of that 



■Sir William Jenner (Seyoold's SysU of Med., vol. iiL, p. 4TSJ refers to Men- 
l Maaohn ns having in a paper, Der Meclianisnius dvr ResptralioD und Circufe^^ 
I tlon, ia 1843, anticipated him in this view resp^oting emphysentA. The sutll 
i ship and advoi'acv of the view in this country ivsts. honever. with Sir W. Jea 

* Manual of Pathological Histolo^-, vol. ii., p. fi. iXew Syd. Soc. Edit) 
In aninterestinj^papermtd before the Belfast meeting o( the British Med 
I JLtsociation, Dr. MrVuil of Glit^ow also advocates th« inspiraloi; tfaeoi; of «i 
■ plOrBcnio. Brit. Med. Jour., Nov. 15, 18M. 
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prolonged and urgent dyBpniva, which is not met with in these coeea) i 
coulil be. Moreover, Iwtli tlie expiratory and inspiratory theoriea imply ' 
tlie presence of some pre-existing bronchitis, or some local letiion dis- 
abling a portion of the lung, or the pursuance of some occupations re- 
quiring repeated efforts, during which the glottis is closed and the chest 
compressed, all of which are wanting in a considerable proportion of 

In tnith, the emphysema frequently precedes the broncliial affection, 
although it is subsequently aggravated by the first attack of bronchitis; 
and, admitting with Drs. Jaokeon,' Greenhow,' Waters' and others, that 
a fnilure of nutrition ia in a large projjortion of oases the predisposing 
cauee of emphysema, we need go hut little fnrther to explain the occur- 
rence of that disease in its earlier grades. The effect of damaged textural 
nutrition of the lungs is to relax them by impairing their elasticity, and, 
as I have elsewhere shown, the thoracic elasticity or resilience tends to 
expand tiio chest to the degree of from one to four millimeters in each 
direction. Aa the lungH relax their elasticity, thoy yield to this traction 
exercised npon them by the thoracic wall, and to the weight of the ab- 
domimtl organs drugging upon the diaphri^m, and thus we get expansion, 
of lung to such a degree that any extension will suffice to cause symptonu 
of dyspnoea. Impairment of a degenerative kind in the elasticity of the 
ribs and cartilages, referred to by Fround, may take place pari passu with, 
or may even precede, this change, but this increased rigidity of cartilages 
would not openito in any other way tlian by increasing and rendering 
more fixed the enlargement of the chest. 

It is from this latter view of the mechanism of emphysema that one 
can appreciate with increased force the fact that it is in tlie lessened power 
of contracting the chest and emptying the lungs that the great defect lies 
in emphysema. The act of expiration is never completed; there is too 
much residual air constantly in the lungs, and inspiration is short and 
jerking from the act being commenced where it should end. 

The force of expiration as estimated by the manometer is remarkably 
lessened in emphysema, whilst that of inspinition remains norma], or it 
may bo even increased (Waldeiiburg);' the relationaliip between inspira- 
tion and expiration being thus, in this respect, the reverse of that obtain- 
ing in health. The vital capacity of persons with emphysema is, m might 
bo supposed, greatly curtailed. 

Cu.viiAi- Vakiktiks of Pvlmosary Vesicl'lab Empuyseua. — 
Whilst xmliuonary vesicular emphysema haa but one cesential pathology. 



' Dr. Jarkfion of Boston, quoted by Urpenhow and Jenner. 

*Chranic Bronchitis, nU'.. pp. 131-132. 1809. 

•Quain'alHctjonary. 18S3. 

' Di« FneuRiatom^ti-ie unii Spirometrle. von Dr. I.. WnMenhiinl- "*^. V- " 
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ite diBtribution may be local or general, and as above shown, it may Tii|^| 
in degree between wide limits. ^* 

Locnl pulmonary vesicnlar emphysema. — (I) A dilatation of the lung, 
accotnpauiod by more or less atrophic changes, which takes place around 
old cicatrizing nodules of diseaBe, contracting cavities, and points of pnl- 
monary collapse from any cause, Tlie ait^ of tlie emphysema ia here de- 
termined by that of the primary lesion, on which itaprcaence is mechan- 
ically dependent. Whilst the effect of the emphysema ia clinically to mask 
the physical signs proper to the consolidation; it brings no compensatory 
advantage to the patient, since tlie emphyaematona portions of the lung 
are deficient in respiratory function. (2) It often happens that a whole 
lung ia disabled by destructive disease, by permanent collapse from long- 
continned fluid pressure, or interstitial fibrous growth. In these cases it 
is inevitable tliat the opposite and originally unaffected lung shiill enlarge, 
and fortunately in many instances this enlargement is really of the nature 
of compensatory hypertrophy, i.e., there ia greatly increased mobility of 
the side, the respiratory murmur is loud and puerile over the whole ex- 
tended area of the lung, and the patient's breathing powers are fairly 
maintained; we may mfely assume in such cases increased function cor- 
responding with increased size, which is at least the clinical definition of 
true hypertrophy. It is not easy to obtain op jwrt unities for the minute 
flxamiuation which is, however, I believe, only required to find a corres- 
poniling development of lung texture, with increased blood supply, and 
an absence of the atrophic changes of emphysema. In other cases, how- 
over, 111 which the lung disablement has occurred in a subject of brokea 
constitution, whether from hereditary tendency, prolonged fever, faulty 
habits, or compiiratively advanced age at the time of attack, the " sound" 
lung whilst enlarging to the clinical outline and pattern of hypertrophy, 
docs not yield to auscultation the sounds of vigorous breathing, but a 
feeble diluted breath-sound wanting in concentrated vesicular quality. 
The expanded side lacks mobility; rustling crepitant sounds may be heard 
at different points, ettpecially near its anterior margin. The [latient 1ms 
not the signs of improved aeration; he presents a livid tinge about the 
periphcnd parts and extremities, and hia enlarged lung lias brought no 
corresponding relief to his breathless condition. Ilere wo have a dila- 
tation of the lung mechanically induced, and attended with atrophic 
changes, which constitutes emphysema.. 

GtHfral pHlviotttiry vesicular emphysema. — A. inn/e lunyed empht/- 
nma. This is the condition of typical, symmetrical emph>-9ema, to the 
description of which this chapter has been chiefly devoted. It is only 
necessary further to say or ralher to repeat, that there are really two 
of cases included in the variety, viz., (1) that in which the d 
distinctly secondary to recurrent bronchitia, or to chrouic lung « 
and in which the degenerative changes supervene, and render fl 
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leeion permnneTit and irrecoverable. (3) That in whicli the atropMo 
changes are primary, and the bronchitis and other phenomena are secon- 
dary. Such cases arc either hereditary or are induced by intemperate 
living, or acquired cachexia, gout, syphilis, etc, 

B. Small-lunged or senile eviphyxema. This resembles the second 
group of the last v&riety in being an emphysema of esaentially atrophia 
origin. It is, however, but the atrophy of old age most obvious at th« 
lungs, bat present everywhere. The pathology of this disease, if such it 
can fairly bo cal!e<1, is identical with that of the preceding, save that it 
supervenes in lunga already small and shrnnkon with the general atrophy 
of the body. Such people are prone to bronchial attacks, their h»at-su&- 
taining powers are very feeble, but under good conditions o( warmth and 
clothing, with careful living, and u moderate amount of stimulants, thej 
may enjoy life to even beyond the average age. 

The clinical phenomeiui presented l.>y cases of marked emphyacma are 
only in comparatively small part signllicant of the emphyscmatouB lung 
hIoiio, being largely dne to attendant and for the most part secoudary 

The physical signs of emphysBma will lie sufficiently indicated in the 
description of the following extreme case of the disease: 

George D , oil and tallow warehouseman, admitted into the Bi 

ton Hospital under my care in December, 18T5. The patient was a tall 
man with no hereditary tendency to phthisis, but of gouty parentage on 
the father's side. lie had iip to tiireo years before admission never been 
laid by with any illness. At that time ho had an attack of bronchitis, 
and since then had complained of shortness of breath and cough, constant 
iii the winter, attended with frothy and viscid expectoration and with a 
Bcnae of constriction felt below the ribs. Ho had never spat blood nor 
suffered from hectic; lost and gained flesh rapidly. 

His principal eyinptoms on admission were, great shortness and diffi- 
cidty of breathing; the head and face becoming congested, almost cyan- 
osed at times, during attacks of dyspncea and cough. No pain, but great 
aense of constriction below the ribs, Apjietito bad, digestion tolerably good, 
bowels irregular at present but relaxed by medicine, Sleep fairly good. 

Phfft-ical ail/IIS. — I'ulse 8iJ. lloapiration slow and forced. Temiter*- 
ture normal. Great osdema of lower extremities and Bcrotum. Cheat 
greatly expanded: extraordinary musclos of respiration prominently em- 
ployed, respiratory movements mainly thoracic. Intercostal spaces above 
nipple level slightly depressed during inspiration, becoming quite levd 
with the ribs on expiration. Below nipple level intercostals greatly de- 
presacd during inspiration, becoming level with ribs or even sliglitly 
puffed ontwanls during expiration; seventh and eighth ribs yield inwards 
with inspiration. Heart's impulse most |>erceptible at left costal margin 
at the level of the tip of ensiform cartilage. 
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Girth of clipst on each eiilo above nipple level, 1 8 incht^s. At lovcl of 
base of enBJform cartilago right sido, ISf, left 18^ inchos, J inch extreme 
expansion with inspiration in both these gituations. The whole chest 
roBonant down to the margin of the riba both in front and behind; at 
poBterior bases on both sides fine, bubbling nlles heard principally with 
inepiration. Similar rdles heard over lower two-thirds of the right 
and left fronts. Apices clear, cardiac Bounds unjitt-ended with bruit. 
Abdomen somewhat distended, and coiitaina a siiuiU quantity of fluid. 
Liver depressed. 

The Bubjoined tracings show very well the nature of the respiratory 
' movements in this cose. They were taken by a verysihiple apparatus con- 
sisting of a straight rod connected by a flexible joint with an expanded 
button to apply to the chest, the other end scratching upon a horizontal 
Bpliygmograph phtto pi-eviously smoked. 




FtO. IS.— Tradnitot 



■nlh nb. BiHUrj line. 



Tracing Fig, 13 represents the moToment of the pternum at the level 
of the third cartilage. (The man was sitting in a chair, with his back 
t'resthlg against a flat board). It is equivalent to esaggerated thoracic 
breathing, although the patient was inspiring in the degree natural and 
necessary for him. Tracing Fig. 14 was taken at the 7th rib in the Ut^ 
eral i-egion, right side, and shows a distinct recession c, c, c, during each 
inspiration.' This was perhaps due t« the bases of the lungs being in 
Bome measure disabled by secretion, but the digablement and collection 
of secretion were undoubtedly in the greatest measure owing to the in- 
action of the diaphragm in consequence of the flattening of its arch. 
The thoracic movement was certainly somewhat in excess in this i«se from 
the same cause, hut in most cases of emphysema the respiration becomes 
thoracic rather than abdominal. 



'The right lung- was touDil post mortem to be r 
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The patient died, after he had been in the hospital tliree weeks, from 
general dropsy and cyanosis. 

The posf-mnrlem esamination revealed the usual phenomena of largGj 
dilated heart, the right aide most affected, the tricnspici orifice measuring 
6i inches in circumference; large emphysematous lungs, the emphysema 
most marke<l at tho anterior and upper parts and in the right Inng, there 
being oedema and slight congestion at both bases; there were no signs ot 
active hroncliitia; the bronchial tubes contained a frothy thin fluid; Bploen 
hardened, kidneys mechanically congested, liver enlai^ed and fatty. 

Treatment. — It will be obvious from what has preceded that ths 
treatment ot emphysema is mainly ]»alliative, consisting of the prevention 
of fresh catarrhs, asthma and bronchitis, the avoidance of over-exertion 
and straining occupations, the escape from dusty, irritating atmosphorea, 
and, when possible, the timely migration to more genial climates during 
the winter or early spring months. 

We cannot cure emphysema, but we may by judicious measures arrest 
textural decay, and prevent fresh over-strain. Emphysema, let me again, 
remark, is never, within the normal period of human life, fatal, save in 
its complications, but it is the factor which enditngers recovery from 
many diseases. In the dielelic treatment of emphysema, we must bo far 
restrict ingoings as to adapt the resulting products: — 

1. To the needs of a necessarily limited muscular activity, a lessened 
tissue metamorphosis. 

3. To a somewhat retarded circulation through the lungs from capil- 
lary obliteration. 

3, To a lessened oxygenation and a corresponding tendency to plcthom 
of venous blood. 

A restricted, well-assorted dietary, and the maintenance in (air activity 
of the eliminatory functions of the skin, kidneys and bowels, will fulfill 
the double indication of avoiding surcharge of the economy by waste ma- 
terials, and diminishing the tendency to venous plethora, visceral congee- 
tion, and over-work of heart. 1 

With regard to the treatment of emphysema by drugs, there are cer- 
tain very clear indications to be followed. Measures for the regulation of 
secretions have been alluded to, and require no further detailed descrip- 
tion; they will from time to time be called for by the disordorod condition 
of these secretions. 

Intercurrent attacks of bronchitis, asthma, etc., will require their a 
propriate treatment, but except at such times one should — so to apeak— J 
forget the lungs in the medicinal treatment of this complaint. Dyspm 
is not always to Ije n^garded as an indication for ether nor a bronchial J 
wheeze for squills. We must rather have careful regard to the generall 
condition of the patient, and especially to vessels and heart tonicity. 
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|jron, arsenic, and Btrychnia are the beet gonoral touica, and should be 

ivoD in small doses for lengthened periods, say for a month at a time 

intervals of rest from drugs. The arseniate of iron is an excellent 

in for our purpose, e,g., iu i^j to J gr. doaee witli 4 gr. of nm 

. and a little jiepsin twice a day after food. A little aloea may 

'MaMecl if necessary, or the occasional morning use of aperient waters 
with moro mroly a mercurial, witli the view of maintaining equilibrium 
ia the portal sj-atem. Five drop doses of timiture of iron with a little 
stiTchnia, twice a day, will often prove of value in restoring muscular 
lone to the heart and to the bronchi, after any fresh attack of broncliitis 
oraetkina, involving renewed strain ujwn the right ventricle; and occsi- 
aonally at these times it is desirable to give digitalis in moderate doees fo^ 
» few. weeks, five minims three times in the day is usually quite sutfici 
for the purpose. 

In the advanced stages of emphysema and \ta concomitant affection! 
when the limbs become dro{)8ica], the alxlomen full, the viscera engorgi<d, 
»nA with — what ia the key to the whole situation — the right ventricle 
finttering at the epigastrium, tlie pulse small, irregular and intermitting. 
and the jugulars distended and filling from below; in these cases nheo- 
lnt« rest in bed, the free a<lministration of digitalis, with diuretics and 
diffusible stimulants, will sometimee still serve to rescue snch ]iatient8 
from impending death. The flow of urine freely returns, the pulse 
■teadiee, and the dropsy subsides under this treatment. Albuminuria, 
tuaallymore or Ices preeent under these conditioiis, is nocontra-indication 
to the use of blue pill, which, given in combination with equill and digi- 
talis for three or four successive nights, will frequently give a start in the 
dirwTtion of improvement. 

The heart is the failing link in the phenomena present, and digitalis 
bthe remedy, but it sometimes taxes our ingenuity and resolution to 
jp%« the drag in a comhinatiou in which it can be borne. Convallarin ' 
■kkT be tried as au alternative sometiroes, but ia by no means equal ^H 
d^taJi^ in influencing heart and vessels. ^^^ 

The tnie value of the employment of compressed or rarefied air in bI^| 
liinliiM III of eni|dirsema, has not yet been fully asoertained. But in en- 
dearorii^ h> far as is poemble, to form a judgment upon the subject, we 
■■it carefollv dietingalah lietween condensed or rarefied air dimatea or 
fatfla^ «m1 the nine modifications of air pressure brought to bear upon 
of the lungs only, not upon the whole bo<lr. If a man, him- 
bj the ordinarr atmosphere, inhales from a compressed 
hia longs become forcibly expanded by an air rich in oxygen 
flC ita oonoentration. Snch a tnabncnt ntay be useful in cer- 
ai *i»ftif from long-coQtinned oompoMnoti of the lung by fluid 
iabouiatiWT thickening, but it is not adapted for a patient 
Brt ■ alnadj oner-expanded bom impaired power of expiration. 
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The effect, too, of inhaling comprossod air In this way is to render ths j 
lungs more aiieemic, whereas, in umphyBotna, they are already defectively ] 
supplied with blood; and the only advantage, on the other hand, to be 
gained is the doubtful one of diapiacing the stagnant reaidual air by on^ 
highly cliargcd with oxygen. 

If, however, the emphysematous patient be JmmerEed in an atmo^ 
phere compressed, say, to half again the density of ordinary air, bis res- 
piratory mechanism is neither lielped nor impeded by the new conditions, 
for the atmospheric pressure is not only increased on the inner surface of 
the hings, but also, and similarly, over the whole body. He is simply 
bri'iitliing a concentrated air, but as the vital capacity of his lungs is con- 
eiilerably dimuiiabed, some advantage nmy be thus obtained from the air 
iulialed being (bulk for bulk) richer in oxygen. Be it remembered, how- 
ever, that with increased density we get diminished mobUily of the air 
particles, so that the osmotic intercliange of gases on which respiratioQ 
truly depenils, is more slowly effected. Again, the heart's action is 
somewhat impeded by the increased pressure upon the vessels; still it iB 
true that emphysematous people do well at the sea-level, and 1 have 
found at tlie Urompton Hospital, where a compressed air-bath has recently 
been fitted, that patients with emphysema experience in the bath decided 
comfort, and are perhaps somewhat benefited by its use. These bathB j 
cannot in any souse be regarded as curative in emphysema. ' 

It is generally held that elevated climates are unsuitable for patienta | 
witli emphysema, inasmuch as such patients must breathe more deeply to 
obtain the same amount of oxygen from a rarefii«d atmosphere. liespira- 
tion in a rarefied air would thus tend rather to increase the evils already 
present in au over-expanded chest with deficient power of expiration. 
But there are some considerations from which it would appear that such 
an atmosphere is nnich^ less unsuitable to emphysematous patients than 
One might at first assnme.' 

(a) In the first pUice it must be remembered that,with an abundant air 
supply, we use only a very small proportion of the ojiygen present in the 
air for our respiratory purposes— in other words, expired air is not nearly 
■exhausted of its oxygen; (6) secondly, although the air of elevated regione 
is rarefied, its particles are more actively mobile, and oxygenation is relit- 

' Vide Wnlshe. Diseases of the Lun^, 4tli yJit.. p. 88B. Bruun. The Curutive 
BfTccUotButhaaDd Wal«r)!,e<lit«dby U.Weber. M.D,, p. S3. Cohen. InhalatJoa 
in the Treiktnieat of Disease, Philadelpliia, 2nd edit., p. 41. The simplest eom- 
presavd ^r-bat)i consists of an iron rhuniber, into which air is gradually piiinped 
\o an excess of hoif an atmosphei-e or more. The bath is in daily use ut the Ben 
KhyddlnK Sanatoritiiti. 

■It luLs bten propim(?d to tise rarefied air-buths, but I xfvA srarcely say that 
the above remarks refer exclusively to the rarefleil air of elevated re)fioii: 
much an one wunid ha.rdly uillt tieiiousness suggest pliu'iii^ any patients uniler 
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tJYoIy qnlckencd. Thus Tyndall and Fmnkland ' have shown that the 
loBS of weight of a uindle burning on Mont Blanc at an elevation of 1200 
foet. is identically the same as that of another candle of similar dimen- 
Hions, burning in the Taliey of Chamouni below; (r) thirdly, the circula- 
tion through the lunga, as elsewhere, ie carried on at leas pressure in 
elevatwl regions, and the heart, tuned originally to lower latitudes, finds 
relief in this way. 

There are many other features, besides the mere elevation, with wliich 
wo are now only concerned, which would nf course have to he taken into 
Oon«deration in coming to a decision as to the relative advantages of high 
or low climnteB in the treatment of emphysema. No sbitisticB upon the 
subject liave, so far as I know, been published. 

But, inasmuch as it is the expiration which is at fault in em]>hyEemu, 
and since, from the defective lung recoil, there is an undue amount of 
residual air retained in the lungs, the most decided treatment, indeed 
tlio only real treatment of the physical kind under consideration, is that 
of causing the patient to expire into a partially exhausted chamber. This 
method of treatment has been tried by several good observers, especially 
by Waldenburg, Schnitzler ' and Berkart, ' Dr. Waldenburg ' relates sev- 
eral coses in wliich marked benefit lias ensuoti upon the employment of 
this treatment; and although most of his rcsutta are complicated by the 
Bimultancous use of turpentine, saline spray or other in halations, yet the 
relief of symptoms and gain in vital capacity cannot by these other means 
be accounted for. In most of his cases, Dr. Waldenbnrg caused the 
patiunt to inspire comprereed air and to expire into rarefied air.' « 

These nkcchanical methods of treatment are attended with niaan 
practical difficulties, and the results obtained are only as yet sufficienUy 
encouraging to warrant fresh investigation. And further, it must always 
be csjvfuUy remembered, that we have in emphysema to deal with a more 
w 1ms adtvtuvd degenerative dUease of Ike lung texture. 

'Quoted bvBraun. loc. cit.. p. 99. 

* Wiener Klintk. 1875, Heft S. S«e abstract of Dr. SchniUler's views io Dr. 
DobeIVs Reports, vol. ii.. p. 114. ^_ 

•Lonret, Nov. 23Ui, 13T1. ^H 

* Die Pneumutische Beliandluog der Respirations* und Circulatioiis-Eiaiikhd<-;^^| 
l«n. B*^rliD. IST^ pp. SS^AH. ^| 

> Waldenburg' s upparstiis is an adaptation of Hutchinson's spirometer, with 
weiglits »o adjust^ as to cxeivise positive or ne^tive pressure upon the conUiin- 
ed air &s may be required. It is descril>ed and iigured in bie work (p. 128), tmd 
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CHAPTER rX. 

(EDEMA OF THE LUNGS. 

(Edkma of the lungs conaigta o( an escape of aeram from the vessels 
into tlie interstices of the organ, and into the alveolar and bronchial 
Epacea. 

There are many causes of this condition, but they range themselvea 
naturally under two heads. 1. Disturbance of circulation. 2. Morbid 
conditions of blood. 

Thus, we may have inflnmmatory wdmui from active congestion, and 
mfchnnical (rdema from retarded circulation, which may bo due to mere 
feebleness of heart, or obstruction to the passage of blood throngli the 
Inngs, as in emphysema, mitral stenosis, mitral regnrgitation, or pressure 
from tumors on the pulmonary veins. A certain amount of cedema, due 
to impaired iTiscular tonicity, commonly remains for some time after acute 
inflammation of the lung has passed. The powerful inspiratory efforts to 
draw air 'mU> the lungs through the constricted passages in croup and 
asthma, and other eictcndod bronchial obstructiona, cause an afflux of 
blood resulting, in some cases, in more or less (edema of the lung tex- 
tures. 

In all those conditions of Mood which favor the escape of serum from 
the vessels wo may have pulmonary cedema. Of these conditions albu- 
minuria is the most important; scurvy, purpura, aniemia, hydnemiar 
come a long way afterwards aa possible causes. 

Morbid AXAXOMV.^CEdematons lungs are large, heavy, wet, inden- 
ted by the ribs, pitting on pressure, and on section exuding from their 
texture and tubes an abundant, frothy serosity, aometimes blood -stained. 
All these characters are especially marked at the Imisch, or most de- 
pendent parts of the organs, and inde«<l, may only be apparent there un- 
less otherwise locally determined, oedema affects both lungs, hat most 
wimraonly one side is more affected than the other, owing to the posture 
adopted by the patient. It is very usual to find the pleura on one or both 
sides containing an anduo amount of semm. Except at the extreme 
bases, and when very thoroughly water-logged by old standing a»dema, the 
lungs are more or less crepitant, and portions cut off will float in water. 
Under the microscope some epithelial shedding may be observed in the al- 
veoli; otherwise the texture of the organs is unchanged by otdema alone. 

Symptom AToLOov.^The »ymi'lom» of oxlemaof the lungs are mingled 
with those of the other diseases of which this condition is but a consc- 
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quence. Dyepncea, straining cough, with thin, waterj, mucoid eputa, im'^H 
the cliief symptoms. The patient aits up supported in bed, tho respim-^^ 
tory movements are thoracic, "lifting" in character, the basra of the chest 
receding with inspiration. The front of the chest is hyper- resonant, the 
posterior bases more or icss dull. Over the posterior aspect of the lungs, 
extending from tlie base upwards, the respiratory sounds ore enfeebled 

I annulled, and fine, bubbling rAIes are heard chiefly with inspiration. 

i Emphysema crackle, pneumonic crepitation, and the crepitation of ail 

penetrating a collapsed lung, are of almost identically similar charactei 

I BO far OB the rd/e is concerned, with that of oedema. The distinctioB 

(must be drawn from iiesociutcd percussion and auscultatory phenomena. 
Prognosis.— (Edema of the lungs is usually of grave significfuice. 
chronic Brlght's disease, and in cardiac dropsy it is one of the l«tcr pi 
nomena. In those forma of heart disease, however, telling directly iipw^ 
' the circulation through tho luug. a certain degree of pulmonary onler 

may precede general dropsy, and may long persist without further couf 
quences. It is very common in old jieople witli feeble hearts and cmphi 
eematouB lungs, to have a certain amount of pulmonary cedema as a per- 
manent condition, and I have met with several people in wliom slight 
(pdema sounds have for years persisted on one side, probably the result 
of a past inflammatory attack. No doubt some of these cases are better 
explained by an cedematous condition of the connective tissue uniting 
the pleural surfaces over a lung tliat has been tho seat of u former iuflam- 
matory attack. The supervention of osdema of the lungs in acute bron- 
chitis, or in pneumonia, is of very fatal augury, being due" to failure of 
heart 

Treatment. — The treatment of acute (Bdema from faiUng heart is 
referred to in the chapter on pneumonia. In cases of local (edema fi 
loss of tone of vessels after inflammation, iron, mineral acids, and 
timep small doses of digitalis are of great value. 

In all other serious cases of pulmonary ailema, derivative treatment 
is called for. Dry cupping gives much relief, especially in obstructive 
cardiac disease, and in emphysema with diluted heart. 

The vegetable diuretics, juniper, seoparium with digitalis, and moder- 
ate doses of the iodide and neutral salts of ])otash, are valuable; vatery 
porgatives and diaphoretics are to be used in turn. The esact nature of 
the case, whether renal or cardiac, will determine us in selecting our rem- 
edies. In cardiac cases we rely more upon diuretics and digitalis, with 
occitsional small doses of mercurial and saline aperients. In renal cases 
our derivative treatment is rathei' effected through the bowels and skin, 
by brisk, watery aperients and sudoriflcs, including air-baths. In all cases 
ve must fairly support the patient. 
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CHAPTER X. 

PNEUMONIA. 

Pnecmonia may be defined as an acute febrile disease, charactmSe 
by iiidammiitory conaoHdation of some portion of one or both lungs. 

It is true in a senae that pneumonia and inHammation of tlie hinga 
are synonymous terms, but the latter cxpreBsiou by no means covers the 
whole pathology of tho disease, indeed a careful examination of the eti- 
ology and clinical features of pneumonia, would suggest its being placed 
in our nosology amongst snch diseaacs aa acute rheumatism, erysipelas, 
quinsy, influenza, the inflammatory phenomena in each of these diseases 
Iteiijg but the local expressions of a general state, and only exceptionally 
proceeding beyond hypenemia and simple exudation. 

Etiology. — (a) Individual predisposiHon. No age is exempt from 
pneumonia, but the disease occurs moat at the period of lite between twenty | 
and forty, when persons are moat exposed in the active struggle of life. 
Tho male sex is more frequently attacked than tlie female in projiortion 
of three to two, and at the period of lifo referred to, the prevalence is 
twice as great amongst males.' Depressed vitality, arising from debauch- 
ery, intemperance, over-fatigue, anxiety, insufficient food, over-crowding, 
renders the individual more prone to attack. 

(d) Previotm dtgeases. Chronic disease of any kind, bat especially I 
alcoholism, albuminuria, and gout, are liable to engender pneumonia. A J 
plethoric state of body seems also to favor its occurrence, and to add much I 
to the severity of attack. 

(c) Climatic^ injlnences. Cold seasons, great variations of temperature, 
rough, cold winds, bring about pneumonia, and account in many instaucea ' 
for its epidemic prevalence. Dr. ITjaltelln considered a highly ozonized 
condition of atmosphere, which be observed to exist coincidently with tlie 
Iceland epidemic described by him, to luive had something to do with its 
occurrence.' 

(rf) Epidemic infiutnces. An epidemic of influenza has in some in- 
stances preceded a similar occurrence of pneumonia.' 



' HeniomncluiTi on tlie incidence of Falal Pneumonia, by O. B. LongstalT. M. ' 
B., Oxon.. F.H.S.. dmwn from tlie H^^gistmr Oeneral's returns for the decuda ' 
187I-W. Collect Invest. Record, vol. ii., July. 1S84. 

'Kpidenik- pUPiiinoriiu in Iri^land in the year I86S, by John HJaltelin, H.D., 
Inspectini; Meduut OIHixt of Iwluad. Edm. Med. Jour., vol, ix., IBM, pa^ 
060. 'lIjaltcliD. loc. cit 
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ZieiMBsen,' on a careful cunBideration of tlio uc-currcncea of piieamoi 
wliich have been tftbiilateil for Europe, Northern America and Afrit" 
tween the years 1836 and IHSO, flnda tliat the curve of pneumonia fluol 
attous is not concentric with that of other iaOummBtorj diseasee, whilst 
romaikably coincides with the curve of typhus. 

Exciting causes of Pneumonin. — Cold, either in tho form of absolute 
depression of eiternal teniporuture, or chills from undue exposure to cold 
draughts, insufficient clothing, damp beds and tho like, is by far the ni st 
common exciting cause of i»neumonia. Not only are most cases of spo- 
radic pneumonia to he thus accounted for, hut a considerable proportion 
of the epidemic occurrences of the disease in modem times are attributed 
to lowness of temperature and cold winds; individual susceptibihty and 
special exjiosure being the predisposing circumstances. Thus, the epi- 
demic in Icelanil in the winter of 1863, was pre|mred for, by a previous 
occurrence of influenza, presumably i-cndering the resj»iratory organs vul- 
nerable, and was attended with rough and cold weather, and winds highly 
ozonized. The epidemic related by Dr. Welch,' aa aflecting the 32iid 
Kegiment stationed at New Brunswick, was similarly explained. Froma. 
strength of 652 men, £2 were attacked; 13 cases occurred in January, 
colilcst month; 32 in February and March, the months of greatest tcaf 
peratum fluctuittions; SHO of the men were housed in the "exhibition 
building," a lai^o, cold, draughty, wooden structure, freely exposed on all 
sides; of these 38 were attacked. Of tho whole 52 cases. Dr. Welch at- 
tributes 27 to lowneas of tempeniture and cold draughts, 7 cases to sleep- 
ing on mattresses carelessly stuffed with damp, snowed straw, 5 to expos- 
ure to great cold at night, G to chilling of body wliiist perspiring from 
strong exercise, and in 7 cases tho exciting cause was obscure. Dr. 
Welch does not consider that climatic conditions were operative, a»ve 
the one factor of low temperature. Intemperance seems to have 
pi'eseut as a predisposing cause in many instances, and it is further stated 
that the men had had a pronous six years' service iu MJtlta. Out of 152 
women and children, who had in this latt?r respect been under the same 
conditions, however, only two cases of pnettmonia occurred — a remarkable 
oircu Distance, attributable no doubt to leas exposure, and superior shelter 
in the warmer barracks and married quarters. It is to be oljserved that 
merely a low external temperature may not be so favonible to the occar- 
-rence of pneumonia as exposure to great variations. It frequently hap- 
pens that workmen getting warm at their work in the sunshine of a llay- 
day throw off coverings, and get chilled by a N. or N.K. wind, of whicli 
'they were before nnconseious. 

' On the llurtuations in trt-qucncy to which pDeiiraonia is li&ble, wiUi spevLiI 
rererence to those orcuiriugf dui-ing the two decimal i)erioils 1830-1856, Pn^[er 
Tiertetjohrechrift, IflSS, Bd. ii., and Edin. Med. Jour., voL iv.. 1838. 

' Ann,v Medical Reports, 1867, Appendix ix. Reraarks on pDeumoiii^ 
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Sfplic causes, — Comparatively recent etiolftgioal reBoarches, and es- 
pecially the evidence brought together by the Committee of Cotlectiva 
InTeatigations, leave no room tor doubt that cases and groups of casfs oil 
pneumonia are occasionally met with, which are attributable to bad san- 
itary conditiouB, and especially exposure to sewer gm emanations.' The 
(liBcase when thus arising is of somewhat different type from the infiam- 
niatory form, and merits tlie name " pythogenic"' that has been osed to 
distinguish it. 

Other cases occur which may be classified under this heading, and 
which are more distinctly Becondary to septic poisoning, such as the 
pneumonias which complicate general septicsemia, induced by fcetid ab- 
sorption from unhealthy wounds. 

Infectious piuuvionia. — There is also evidence to ehow that, under cer- 
tain circumstances not completely known, pneumonia may be communi- 
cated by one jKirson to another. The Collective Investigation Committee, 
in answer to a special request for information as to tlie etiology of pnen- 
monia, received about IIK) replies, in eighty of which no other cause than 
exposure to cold could he assigned for the attack. The twenty remaining 
replica are abstracted in the Record,* and amongst them nine observa- 
tions are included, in which there was ap{mrent transmission of the dis- 
. ease from one member of a family to others, in at least one of which the 
evidence is very strong. The difficulty is of course the usual one, of sep- 
arating cases of several ]>erBDiis being attacked in conscqncncc of exposure 
to a common cauFO, from those in which the first attacked has transmitted 
the disease to others. It is probably the pythogenic form of the disease, 
in which infection is most to be met with, but not exclusively so. In the 
epidemics at Iceland and New Brunswick, already referred to, no snspicion 
of communication of the disca^ by infection is mentioned, and similarly 
with one of the two epidemics described by Surgeon-Major Mauneell ' in 
N. W. India (Mooltaii and Bunnoo), in 1882 and 1883, both of which were 
apparently due to conditions of temperature. In the second epidemic, 
however, twenty of the attendants were attacked. 

Pneiimonocoeni. — Any statement with regard to the etiology of pneu- 
monia would be fur from comiiletc without careful reference to certain 
micro-organisms which are held by some observers to be the originators 
and propagators of the disease. 

' The admimble reports on E|ii<ieniicfl of Pneumoaio, British and Forcigrn, by 
Dr. Stimrn) and Dr. Coupland in Ihe smoml (I8S4) voluiiia ot the Collective 
Investigiitieu Record, part i., are tlie most rm-unt, and cont4>iri full literary ref- 
ervnees on this subject. 

' A term flnrt suggested by the late Dr. Murehuwin for typhoid fever. Med. Chir. 
Trww., vol. xli.. p. 321, and (Irat applied to pneumonia by Dm Urimsbaw and 
Hoore. Dublin Journal of Medical Beit-uoe, Srd series, vol. lU., 19TS. 

'Vol. ii.. pag'c 00, et scq. 

*Colleclive Investigation Record, 1884, pp. TT and 93. 
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Friedl&nder (Vircliow'a Archiv, Bd. 8~) vaa the first to recognize tho 
constant occurrence oJI musaea of micrococci in Imiga affected with acute 
croupous pneumonia. They nro oval in 8ha[M), about 0.001 mm. long, and 
may occur singly or as diplococci (dumb-bolls) or in cliains. One observer, 
Ziehl, attributes the cliaracteristic brown sputum to the presence 
numbers of these micro-organismB. 

Dr. Giles, writing in the Brilink Medical Jtntrnal, July 7th, 181 
found the micrococci both in the blood and sputum m cases of | noumonib* 
occurring in Indin. Tlua observer produced pneumonia by injecting th» 
cnltivatud organism into the subcutaneous tissue of rabbits.' 

Dr, Klein' mentions that Friedlander and Frobenius, also Salvioli 
and Zaslcin have produced pneumonia in mice, rata, and rabbits by inoc- 
ulation from cultures. 

Klein has investigated the matter, and finds besides bacilli other speciea 
of micrococci present. In the longs of patients dying of pneumonia he 
found tho organisms, hnt in many of the alveoli he found fibrin and blood 
corpuBcles but uo micrococci. lie regards the dependeuco of the disease 
on these micrococci as questionable, for he found injection of the cultival 
micrococci into rabbits and mice produced septicsemia but not piieumoni 
The peculiar hyaline capsule, which Friedlilnder maintains is characterii 
of this form of pneumonococcus, Klein has seen round the micrococci 
pymmia of rabbits produced by inoculation from swine plague (schweli 
Buclie). 

Some years muat yet elapse before the exact position of micro-or] 
isms with regard to disease can bo finally determined; and, before 
purtieular micro-organism can be accepted as the spore of pnenmoni 
i.e., as the only moms by whieh tliat disease can be originated or 
gate*], thcro are many difficulties to be surmounted. The climati 
ditions in which the disease most occurs, its common origin in exposi 
to surface chill, the rareness with which infective propagation is ob«n'( 
and the not yet ascertained constancy of the presence of the coccus, lu 
of its virulence under cultivation, are circumstances requiring to be 
plained by the exclusive germ theorists of pneumonia. It is a poi 
worthy of note that the diseases already ennmcnited aa those with whiol 

' Dr. Drf^schrdd in a paper com muni catcd to the Medical Society at Manclio 
ter, 1884, descrilwa a peculiar tomi of pneumoDia wliich had been recently 1 
vftlent tliere, intemiuiliate in character between ordinary pneumonia and Um 
septic or "epidemic" form of the diseasa. Micrococci were abundantly foul 
post mortem in the e.vudatlons, pericardial effusions a^ blood. Dr. DreachteL 
regards the different forniB of pneumonia as varieties of one disease, due moi 
pmbnbly in all casiea to aspecidc infective ajfent, tJie pneumonoeoccus. Britirill 
Hedica) Journal, Uay 10th, 1384. See also Ueber Wanderpneiimonic und ihM 
Bezicliung zur epidemischea Pneumoaie, von Prof. J. Dresclifeld. Fortachritto 
der Median, Dd. iii., 1885. 

* Em Beilrag ler Kenntniss des Pneunionokokkus, in Cenlralblatt tilr die Med> J 
Wiss., Berlin, no. 30, July. I88t 
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pneumonia may be beet compared, are equally remarkable for their ap- 
parently double mode of origin, viz., from exposure to chill, and from, 
exposure to poison influences. One might be tempted to say that each of j 
the two diseases, ordinary and pythogenic pneumonia, or idiopathic and ( 
wound ery8i[>olas, or influenza and virulent catarrh, is quite as distinct | 
from the other as tyjihus is from enteric fever, hut clinical experienoe .1 
does not favor this view. To take a simple instance, a slight dampneaa 
of feet will with almost unerring certainty give to many persons a severe 
catarrh with the usual symptoms of malaise, chilliness, coryza, etc 
The catarrh thus acquired is virulent, and will niv through the household. 
The composite organic " splinters" from the first subject who acquired 
the catarrh, mai/ demonstrably contain micro-organ isms to account for 
their contagiousness, yet the onset of the disease can scarcely be attribu- 
table t« the reception of such organisms, but must rather be regarded as 
some form of vaso-motor disturbance bringing about clianges, possibly 
:favorab]e to the habitation of ever-presorit germs. In considering these 
dilficnlt but interesting and important problems, one must not confound 
what may be the carriers of the disease with the disease itself, nor look 
upon what mat/ be only epiphijies as genuine diseaaa-npores. 

Pathology and Morbid Anatomy. — Tho morbid anatomy of pneu- ^ 
monia consists of an acute hypenemia of the uSected lung, resulting in ft 
fibri no-corpuscular exudation into tho alveoli, perlmpe including the ,| 
smaller bronchioles, and forming a fiim upon the pleural surface. Thia 
exudation coagulating in sUu, fixes the lung in a state of immoroabia J 
expansion more densely solidilied than it could be by any artificial injection i 
with congulable fluid. In the accomplishment of thia second stage of J 
" hepatization," all the severity of the disease is manifested, and with its 1 
attainment tlie disease proper is at an end. ' 

The local consequences of the disease do not thus terminate, however. 
With the first consequence of extraneous influences — coagulation of tlie 
exuded products— a chain of secondary phenomena commences, partly 
chemiufti, partly vital, attending their liquefaction and re -absorption. | 
Thus, after a usually very short, but sometimes more prolonged period of j 
malaise, the malady is ushered in abruptly with rigors, rapidly mounting ^ 
and maintained high temperature, on tho second to the fifth day of whicli 
tlie local signs present themselves; on the soventli to tho tenth day tlie 
temgieraturo falls, bui the local lesion lias yet to bo removed. 

Pneumonia is thus artificially divisible into three stages. 

The- first stage begins with the rigor and ends with the appearance of 
definite signs of consolidation. It may be termed tho stage of initial 
fever with pulmonary engorgement, and it lasts from two to five daj'H. 
If death should occur at this stage, the affected lung is found to he in a 
condition of inflammatory oedema, heavy, engorged with florid blood, pit- 
ting on pressure, and still crepitating; on section, exuding abundant. 
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blood-stained, frothy serositj. Pulmonary hyperiemia and fluid exudation 
are the conditions present. When the pneumonia occurs in very cfichec- 
tic suhjectH, or in its more intensely pythogenic forms, scattered pulmon- 
ary hemorrhages may be fonnd, A mere out-burst from engorged voe- 
Bels at some one time, however, is not necessarily aasociated with disease 
of a apecially low type. It must be observed that througbont the febrUe 
period of pnenmonia there is an advancing area of lung thus affected. 

The second stage, that of pulmonary hepatization, emerges from the 
former and terminates in from forty-eight hours to five or six days. It is 
characterized by continued high temperature and by increasing eigne of 
consolidation of lung. 

In tliia stage of red liepatizaliun the affected portion of lung is bulky, 
heavy, ami eolid to the feci. The pleural surface is covered with a thin 
layer of soft, finely granular, lymph, which can be readily scraped off, 
exposing the glistening pleura beneath. On section the lung is firm and 
dry, presenting a red granular surface wliioh is readily broken by the 
pressure of the finger. There may be a little frothy secretion in the 
bronchial tubes, the mucous membrane of which is injected. A portion 
out from the consolidated lung sinks at once in water. A thin section 
of a portion of the consolidation when microscopically examined shows 
the alveoli, alveolar passages, and sometimes the smallest divisions of the 
bronchi, to be occupied by closely packed red blood discs and leucocytes 
entangled in the meshes of coagulated fibrin. The alveolar wall is not 
changed beyond sometimes slight swelling of its epithelium, a few cells ot 
which may be shed. Towards the latter portion of this stage there is 
more or less emigration of leucocytes from the alveolar walls. In cases 
in which the pulmonary inflammation supervenes upon hypostatic conges- 
tion in continued fever, the consolidation is softer, darker, and more 
epleen-liko in appearance and lias been called " splenijication of lung." 

TAiVrf a/ai/e.— That of resolution. The commencement of this stage 
is characterized in normal cases by a remarkably rapid fall of temjierftture 
attended with profuse sweatings or other critical phenomena, and the 
signs of commencing liquefaction of the elements of the lung consolida- 
tion. This stage of pneumonia is also termed that of grey Jiepatizatiort in 
its earlier period, and sometimes by the more erroneous term purulejtl 
infiltration at its later j>oriod. The exuded products now rapidly undergo 
molecular degeneration, the fibrinous element becoming completely emul- 
sified, and the corpuscles more or less broken down by fatty changee. As 
a rule the alveolar walls rcinain intact, beyond jierhaps slight swelling of 
their epithelial lining, and tlie emulsified products are more or less read- 
ily removed, chiefly by absorption, but, in part, also, by expectoration. 

In some cases, however, the texture of the lung is involved in the in- 
flammatory change, the alveolar walla become infiltrated with leucocytce, 
and the reparative stage of grey hepatization is changed for that of ad- 
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vancement to suppurative disiiitegration of the lung itselt This un- 
toward event must be regarded as a coinplicatioti rather than as a featorS' 
of pneurootiia. 

It is again not difficnlt to understand how, in course of the dangerooi 
proopsBee above described, thromboeis of larger bnincheB of the pulmoik-' 
ary artery may take place, or gucU extensive capillary stagnation as shall 
lead to necrosis and abscess or gangrene of a portion of the lung. 

The portion of lung affecteil in pneumonia is most commonly the barn 
on one side, the right being more frequently afEected than the left. Both 
bases are rarely simultaneously attacked, but it is not very uncommoB 
for the second base to become more or less involved in the course of th« 
disease. I'erhaps the frcr|ueiioy with which this happens has been exag- 
gerated from the fact tbat both tubular broath-sound and crepitant rdls 
may be audible at one base by reflection from a corresponding ]>oiiit of 
the other." The upper lobe is attacked in a goodly proportion of caaea, 
more especially so tu children than adults; although, amongst the latter 
especially, apex pneumonia includes tlie more cachectic cases, from aloo>' 
liol and other causes, yet the disease in this situation otborwieo runs ft. 
normal course. 

SyMPTOMATOLOoy. — The general aspect and symptoms of pneumonia, 
on the third day of attack are usually such as to leave but little room for 
doubt as to the nature of tho case. Tlie flushed look and burning skin, 
the hurried noiseless breathing, and rapid but regular pulse, the frequent 
short cough half-stilled from pain, the dryish thickly- coated tongue, and 
the singular prostration of the patient, are a group of signs which, super- 
vening speedily upon a well-marked attack of shivering, cannot be other- 
wise interpreted than as being those characteristic of an attack of ordin- 
ary acvle basic jitieumonia in full intensity. 

On closer examination the respirations are found to number about 40 
in the minute: they are not obstructed nor attended with such marked 
action of tlie nares as in capillary bronchitia The pulse 120; tho tem- 
pemtnro 104°. Fig. 15. On inspecting the chest its movements are 
found to bo chiefly one-sided, but there is no apparent difference in siae 
on tlie two sides, and the heart is found healing in its normal position, 
llie inovemeuts of the affected side are voluntarily restniinud by the 
patient, and a severe pain referred to this part often cuts short the cough 
or any attempt to draw a full breath. Tho percussion signs in front are 
not materially altered; on auscultation tho respiratory murmur is found 
here to bo weakened on tho affected, exaggerated on tho healthy side. 
Pofltfiriorly, over tho base of the affected side the percussion note is doll, 
but not without some wooden quality of tone quite distinct from the dea4> 
flat notu of elTusioii. The dullness uxlends upwarils to a variable height 
and over the dull i>ortion the rcspinttion Is character iatically bronchial 
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or tubular, the voiee-aoandft weU-tJonducted, bronclio-pbonic, and 
peculiarly exploeive, flue, inspiratory crepitation of pneumonia is beard* 
especially towards the upper limits of dullness. If there be any expeo- 
tonition it is scanty, viscid, frothy, and more or leas nist-colored from 
blooil staining: it contains an excess of chlorides, and is deficient in 
phosphate of soda. The urine is scanty and concentrated, deficient in 
chlorides and sometimes yields a thin cloud of albumen. 

I have for convenience of description taken the symptoms and signs 
of a typical pneumonia at its most striking period, (the second or third 
day after the rigor), that at which the practitioner is most commonly 
called upon to see such a case. There is no doubt that the general 



1 



(.-■ft. 


T 






J- 




-T7 




=^ 


T 




n 


T 


























iV 


Hf 












M^ 


joe- 

JOS' 

1D3* 

sa" 
97' 


■r\ 




-r 


-t 


]"- 






106' 
IDS* 

lor 

lOO" 
97 


:t 


■1 


■i 


-1 










!■ 






r- 


i 


^ --\ 


? 


1: 
















; 








'-'r' 




i 


1 


; 








[ 




i 


k 


\ 




;. 




^ 




/n 






' 




I 

-X 






\- 


i: 


■ ■;■ - 


-^ 


y 




1: 










-eI 








il 


ir- 


- ": - 




f 




l* 






-■- 




?;!; 


-. 




J 


1 


l 




k 






A 


:; 






- 


-V = 


;■ 


! 




■I 


' 












-■ 


A 




r. 


;. i: 


-i- ; 


; 


t 


V 




■1 


. 


■ 


■■ 






- 


































I •" 




j: 


1- 


/\^ 














z-' 


W 


'\'r. 


-i 


3-; 




:t 








:; 










"i 




; .f 












J* 










M 










:;_ 


_ 




__ _ 
















_ 


__ 





lor liuie and anterioi 



IlIuatraMtt [emperature 

In K child uvd HvTen nvt 

Uw^lrdcU^. 

r ldTopatbicttcyilpulss,K^nu aeed IH^'i 
ly for compttniou with that of pDeumoa 



mperaturoi 

Tne chart la introduced 



ird of o caw of inmniciiiia (left luiifE). arUIng 
rhe phfiicl^ algna developed at the teft |Hj«tr<r- 
irlr lemperatura wa* sompwhM modKnmi br 

^dliwtx Hospital Bfcordm No. iK iMti. 

— '- ->«->~m^ on third 



luUneB^i 



symptoms may precede the appearance of pliysical signs by a very 
tible interval of time, during which, on examining the cheat, no dullni 
is as yet to be found. The breatli-sound at one base has, however, at a 
very early period a peculiar, rough, harsh quality, very like that of exag- 
gerated breathing, and sliglit crepitus may he audible. A few hours later 
the characteristic pneumonic crepitus is abundantly evident, whilst the 
percussion note, although shortened and heightened in pitch, is, as yet. 
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by no means dull. In other coses, again, the physical signs of comptote ' 
consolidatiOQ may develop so rapidly as to render no previous stage notice- 
able. And here it is well to remark that there may be observed in dif- 
ferent cases some diversity in the general ayniptoms which precede the 
pulmonary lesion. The rigors may be strongly marked and speedily 
followed by severe headache, and even somewhat violent delirium, such aa 
to eiig^est meningeal inflammation. But the hurried regular breatliing 
must not escape notice. In otlier cases, a marked icteric tinge of skin 
with gastric disturbance suggests tlio orifeoming of jaundice, but the fever 
runs too high for simple jaundice, and the breathing and pulse also be- 
token a more acute disease. Finally, the local ej'mptomfi, severe pain and 
dyspntea, may be those which chiefly attract attention, and these are not 
infrequently cases of the worst augury as regards the lungs — cases in 
which the disease is in the sniatlest sense idiopathic, and has rather 
been, eo to speak, forced u])on the patient by exposure to cold. 

To follow our assnmed a^e of pneumonia further onwards: — the 
temperature rising after the onset with rigor to 104" hovers thereabouts 
with but little variation (unless influenced by treatment) for four, five, 
eii, or seven days, and then rapidly falls within forty-eight hours to nor- 
mal. This abrupt fall of temperature, which marks the crisis in pneu- 
monia, is often attended with very profuse sweats, a copious discharge of 
urine, depositing abundant Ittliates, and more rarely with diarrheea. More 
or less exhaustion is always present, and sometimes the collapse is very 
marked. After this brief period of shock has passed, the patient who has 
been BuSering throughout from complete anorexLi, thirst, restlessness, and 
increasing weakness, with dyspneea, troublesome cough, and blood-stained 
cx]H)Ctoration, is now rapidly relieved from many of those symptoma. 
The sense of dypBnofta is greatly lesstined, although the breathing is still 
double-quick. The pulse becomes quiet, the skin moist, and the tongue 
begiiiH to clean at the tip and edges. Appetite does not yet return, but 
the sleep is quiet and refrealiing. 

On examination, however, the physical signs will be found to have hot 
little changed, dullness and bronchial breathing being as distmct as ever. 
At tlie upper l>oundaries of the consolidation, the crepitation if present, 
or wlicn it returns (for it often is but little marked or disappears for a few 
days), is found to have altered in churactur. It is larger, moister, lesa 
eiplosive, and is heard during expiration as well as inspiration, although 
still most abundantly with inspiration. This sub-crepikinl raU marks the 
commencing resolution of the hepatized lung, and extends down warils aa 
tlwj consolidation slowly melts away. The sputa now become more or 
lees 0|iaque, although usually still M?anty, In some cases the expectora* 
tion at this stage is mnco-pumlcrit, amounting to several ounees during 
the day. But it yields no lung-tissue to microacopio examination after 
boiling in caustic soda solution. Sometimes, again, from first to last 
there is no expoctoration in pneumonia. 
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After the period of crisis there ia in some cases a slight return of fe« 
bnt of a different character to tliat of the original disease. The temper- 
ature atisumes a hectic type, with a moderate daily rise to 101° or even 102°, 
and in these cases slight daily chills are complained of. These symptoms 
are somewhat alarming, aud suggest tlic possibility of some caseation or 
softening of lung-tissue proceeding, or of pnrtilont effusion, into the 
pleura. But thej do not either of them necessarily hear such untoward 
meanings. I have observed such symptoms now in several cases in which 
the pulmonary lesions entirely cl%red up. 

Their rationale is t^ bo sought undoubtedly in the too rapid absorptioi 
of inflammatory products resulting in an overdose of material not alto-^J 
getber aseptic and inert. In some cases it is jiossible that more pn>^ J 
nounced local or general results may ensne. Parkcs observed, 
udation . . . may contaminate the blood during softening to such an ex- 
tent as to lead to renewal or increase of the fever and inflammation of 
other parts; or to coagulation of the blood*in the heart or great vessels. " ' 
Other authors, so far as 1 am aware, are silent on this point. 

Pythogenic pmuntonia. — The following case is introiluced as an ex- 
ample of a fairly typical case of this variety of pneumonia. 

Minnie Jj- — — , aged nineteen, a nursemaid living in London, a light- " 
haired, well-nourished girl, was admitted into my ward. Nor. : 
Sho liod a family history of chest delicacy, but liod herself had no previous 
illnesses. Several persons in the house where sho resided, however, were 
stated to have suffered from feverish and abdominal symptoms. The 
water, of which patient dnmk freely, was regarded with suspicion, aud 
directions had been given that it should be boiled before being used for 
drinking purposes. Patient had returned from Folkestone to town at 
the end of October, and had been in her usual health, except for slight 
headache during a fortnight, until November 23rd, when she was taken 
ill with sliivering, frontal headache, pains in buck and limbs, giddiness, 
nausea, and cough without expectoration. "The sliivering was repeated 
several times in the four days' interval between date of attack and admis- 
sion. On the fourth day of illness, the skin was hot and dry, the lips 
parched, cracked, the tongue coated, and bowels confined. No physical 
signs could be discovered except some splenic enlargement. On the tith 
day, imperfect dullness and patchy crepitations were observed at the left 
base, with bronchial breathing. On the 10th day, some tubular breath- 
sound was also heard at left sub-cla^Hcular region. On I3th day, there 
was patchy dullness and crepitation over the left back and front of the 
chest. Exaggerated breathing in right qjib-clavicular region, but crepi- 
tation also scattered over the axillary r^ion and posterior base, Rusty 
sputa. Delirium. 
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On the 14th day, the note was as follows: — Right side, considerable ] 
tubular resonance over 10th and 11th ribs posteriorly: dullnesa abovo, to ] 
include scapula. Coarse r^les at extreme base, inspiratory crepitation I 
over scapula. In front exaggerated respiration; in lower axilla sub-crep- I 
itant rAles. Le/i aide, posteriorly, patchy dullness, coarse, scattered liquid I 
rdlea. Anteriorly, dull in sub- clavicular region, with moist rdles and goidb 1 
larger clicks. One doubtful spot suggeative of typhoid fever was observed I 
on the abdomen. Death occurred on the morning of ICth day. The ap- | 
pended chart, Fig, IT, gives the temperature of tliia case and Uluatratea 1 
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fairly well tlie more prolonged and fluctuating irourso of the forer, whii^ I 
characterizes typical cases of this variety from tlio more ordinary form of 1 
pnenmoniti, 

Posl nwrlem, no lesions of enteric fever present. The upper part of 
the right lung waa solid, except the extreme apex and anterior edge. 
Several wedge-shaped, dark patches were seen on suction (recent hemor- 
rhagic infarcts). !n the neighborhooil of these infarct* there wore thrombi 
in the vessels. This was the case with the infarcts in the other lobesj 
the general appearance of the section waa that of red hepatization, the 
central portions of a lighter color than the rest, and inclining to grey, 

liit/hl middle lobe. Soft and crepitant. 

Right lower lobe. Quite solid, in appearance similar to the upper, aim 
oontaining some infarcts. 
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Left upper lobe. Same as right upper lobe as regards area of oonaoU- 
dation. Color rather dark. Conaiderable (sdema with aome iiifarcta. 

Le/( lower lobe. Fairly crepitant, except a patch of eoiisolidation at its 
upper, and one at its lower L'dge. 

Heart. Ante and poBt-mortem coagnla in cavities of both sideB. 
Muscular tissue firm. 

The diagnosis in this case was at first very uncertain, and even when 
pulmonary signs made their appearance, they were of that scattered de- 
scription not incompatible with their being a part of the nianifesUtiona 
of enteric fever. The enlargement of the spleen, ^airi, pointed in the 
same direction, and although there were, with one doubtful exception, no 
spots present, one or two relaxed pale motions were passed. The extent 
of the pulmonary lesions, liowever, led to the diagnosis of tj-phoid or 
pythogeuic pneumonia, which proved correct, Unfortunately no search 
■was made for micrococci either before or after death. The character of 
the lesions described, however, is highly suggestive of their septic origin, 

Teemikations op Pneumonia. — Although as a rule the consolidation 
of pneumonia clears up pretty uniformly in the inverse order of its for- 
mation, it certainly does not do so in all cases, and detached islets of re- 
solving exudation sometimes give rise to physical signs — largish clicks 
and circumscribed blowing sounds, whicli it may be almost impossible to 
distinguish from those of pulmonary disintegration. A careful examina- 
tion of the sputa in the manner already explained will help us much to a 
right view of such cases. 

As already stated, the third stage of pneumonia, that of grey hepati- 
zation, may be altered for that of diffuse nuppuralian of the lung. The 
symptoms which attend this fatal change are of a typhoid type, the fever 
continuing shows a fluctuating range, the tongue becomes dry, brown and 
tremulons, the prostration is marked and attended with muttering deli- 
rium, sweating and sudamina nmy bo present. The rodux crepitations 
normal to the period of disease are replaced by coarse liquid rAles; the 
respirations become iocrq^singlj rapid, and attended with rattling; the 
pulse rapid, compressible. Death soon terminates the scene. 

Abscess, i. e., circumscribed suppuration of the lung, is, like the pre- 
ceding condition, of uncommon occurrence in pneumonia. The sj-mp- 
toms attending its formation may be very slight. Rigors followed by 
sweatings towards the latter period of the disease would suggest suppura- 
tion. It not infrequently happens, however, that the first agn which 
tinables us to recognize pulmonary abscess as a complication of pneumonia, 
is its discharge tlux>ugh the bronchus, and the sudden expectomtlon of a 
large quantity of pus. This having occurred, cavernous breath-sound and 
gurgling rdles may be heard over a portion of the consolidation where the 
breath-sounds were |)erhaps before suppressed. 

Gangrene of the lungis a condition not of uncommon occurrence in the 
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Inter stages of pnenmonia in cachectic snbjects, and particalarly in the 
intemperate. It more frequently met with in apex pneumonia in adult 
perBons. The symptom which cliaracterizes tha onset of gangrene is ftetor 
of breath. There may be no other sign of the complication present, for 
the sphacelus need not be large, and until it has been eyaouated no ap- 
preciable cavity may exist. The disintegration of the sphacelus is, how- 
ever, attended with darkened ftetid sputa, which, on microscopical exam- 
ination, will be found to contain fragment-s of lung-tissue. 

Acute pneumonia may terminate in the ehronin form of the disease, 
(Edema of the lung may long persist after pneumonia in persons past 
middle life; it remains not infretiuently a permanent condition. 

PiiooNOSis.— More tlian 'J4,000 persons dio annually in England and 
Wales of pneumonia, a mortality sufficiently great to place the disease in 
the front rank of those dangerous to life. Advanced age and alcoholism are 
the most important states unfavorable to recovery from pnenmonia; pre-ex- 
isting chronic disease, e. g., Bright's ilisease or diabetes, are likewise very 
unfavorable elements in prognosis. The severity of attack varies much 
in individual cases, and in the pneumonias prevalent m different years. 
Hence the extent and type of the disease must in eacJi case be taken into 
account. It will be obvious that double pneumonia is mucii more serious 
than single. The prognosis is probably far more serious in the pytho- 
genic forms of pnenmonia, bnt such cases differ greatly, and we have no 
statistics by which their mortality can bo exactly compared with that of 
ordinary pneumonia. The danger in these cases arises more from the 
general state than from extent of lung involved. In children pneumo- 
nia runs gcncially a favorable course, and the consolidation melts away 
sometimes with a-itonisliing rapidity. Apex pneumonia, excluding caeh- 
octic (especially phthisical and alcoholic) cases is not more dangerous 
than basic pneumonia, and recovery may he quite as complete in the one 
as in the other. Pneumonia is a relatively fatal malady in those whose 
nervona systems have been " used up " by previous mental anxiety or over- 
strain. For an admirable discnssion of tlic oSocts of difTerent methods 
of treatment upon the mortality I must refer the reader to Dr. Sturgea* 
work.' The two conclusions that prominently arise out of a careful con- 
sideration of the subject are: (I) That pnenmonia will ever claim a c<ir- 
tain proportion of victims, all our efforts to the contrary notwithstanding, 
(2) That above this certain small percentage of (tttal cfues, there is a highly 
fluctuating mai^in, in which elevation or depression of the death-rate is 
greatly dependent upon treatment. That wo have not yet arrived at the 
lowest possible mortality from pneumonia the most recent statistics, if we 
may trust them, i^liow. 

Of 1,065 coses collected by the Investigation Committee, the mortality 
was altout 1 in 5^, and subtracting from the gross total the intemperate. 
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the mentally or physipally depreBsed, the infectiouB cases, and those oconr-' 
ring ill aged people (above 65 years) — withdrawing, that is to say, alt 
principal causes of fatahty — the death-rate is still 1 in 8:' aratenotgreatl; 
less than that of all cases admitted to five of our largo London hospitals,' 
The subjoined tablo gives a brief analysis of the cases, 42 in number, 
which have como under my own o!)servation at the Middlesex Hospital, 
with an average of 30 beds, between Jaly, 1880, and December, 1883. 



thtt^H 



a«.. 


Age. 


Death. 


R™„k. i 


7 
13 
17 


under 10 

S(MO 

40-60 

BO-80 




1 
5 



1 


Pytliogenic case, see chart, p. 180. T 
Two intempemt*, both coiupIUaled wftti" 
delirium U-emens, one of them dying 
ou forty-eightJi day of gangrene oF tlie 
luDB. 'One case cotnplical«d with heart 
disease. 

Aped 76. 1 


i2 




7 


1 



Of the 42 caees 7 died, of which 5 would como under the cat^;ory 
apocial causes, viz., advanced age, intemperance, and blood poisoning. 

Exceptional sgmptcm/f in pneumonia and their bearing on prognosis. 
In children and very rarely in adults of unstabie, nervous systems, convul- 
sions may replace rigors at the onset of pneumonia. Jaundice is Dot in- 
frequently observed in slight degree in the early stages: it is sometiineB 
well-marked. Delirium is occasionally a marked feature of thi 
and is always a grave symptom. In intumporute subjects deliriam 
mens is very apt to complicate pneumonia. The temperature somi 
mounts above 105°, also in cases of great gravity. 

Decided hemoptysis ia rare in pneumonia, and is regarded by Walsht- 
as significant of tubercle. 1 have seen several examples, however, m 
which rather sharp hsmoptysis has attended pneumonia, which liaa never- 
theless run otherwise the usual favorable course. 

A brick-duBt rustiness of sputa is the nsual degree of sanguineous 
tinge, in the first days of pneumonia: a darker and more prune juice 
color is, however, sometimes observed in old people, and in them it is not 
necessarily of unfavorable augury. The absence of any coloration of 
sputa, in otherwise well-marked pneumonia, would lead me, from experi- 
ence, to fear a tardy or incomplete convalescence. I have observed two 
well-marked examples of dense eonBolidation of lung from pneumonia, 
involving the whole lung, in which breath-sound was inaudible, and vocal 
fremitus correspondingly diminished. The diagnosis was arrived at prin- 
cipally from the very slight cardiac displacement being quite inadequate, 
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aa the result of so Gsiended an effusion into the pleura. In both cases 
redux crepitation wua subsequently developed, and the consoUdatioa 
cleared up. Doubtless the absent breath-sound was due to an unusually 
large overflow of exudation into the small bronchi.' 

Treatment. — Before speaking of treatment it is important i^ain to 
observe, that pneumonia differs greatly with reganl to severity and type 
in diRcrent epidemics, and that the subjects of pneumonia are individuuis 
differiofti perhaps even widely, in constitution and powers of resistance. 
Hence, while there may be a general plan of treatment best adapted to 
steer the patient through the dangers of this disease, there is room for 
much diversity in detail, and no one system of treatment can be accepted 
for all cases. 

The difficulties and dangers which arise in the course of the disease, 
are grouped about its four consecutive periods of hyperemia, consolida- 
tion, crisis and rexoluHon. 

Absolute confinement to bed in a good, airy room, warmed to a tem- 
perature between 62° and 65°, with the air slightly moistened, and a 
eareful. obedient nurse, are of the first importance in the treatment of all 
cases of pneumonia. 

(1) Singe of hi/peramia. — In the first stage of the disease (a) shock; 
(ft) pyrexia; (r) pulmonary congestion; {rf)p[iin; chiefly attract our atten- 
tion with regard to treatment. 

The tkock at the commencement of the disease, immediately after the " 
rigor, is often considerable, especially in old people and young children, 
although it is rarely so marked as in acute bronchitis. Alcoholic stimu- 
lants may be needed at this period, but quietude in bed and nutritious 
soup are the best restoratives; a few doees of bromide with aromatic am- 
monia may be required. 

We can frequently only conjecture the cause of the pyrexia in the 
early hours of pneumonia, and considerii^ the nature and peculiar dan- 
gers in the iater stages of pnenmouia, perhaps the worst treatment of this 
symptom is that very generally adopted, viz. , the administration of aconite. 
The favorable issue of the disease usually turns upon the maintenance of 
heart power and vessel tonicity, both of which are lowered by aconite at 
the very outset, sometimes beyond recall, as has happened in cases that 
have come within my experience. 

The pyrexia of pneumonia is of brief duration, and if the temperature, 
which should in all oases bo carefully watched and recorded, do not 
monnt above 104°, it per «« requires no energetic uiterferenoe. Tepid 

' Dr. Petroae, Lo Bpcrimentole, Nov., 1863, records six cases vt what he Hp«cU 
il«s as solid pDeiimonia ; one occurring in his own practice, und tlie othera related 
by MM. Oroncher, Brissaud, Beurniann out) Leroux, in which the duilDess, absence 
o( rrentltiis, und breaUi-twuinils reseiiibit^d llie aigaa ot elTusiou, and were accouD- 
I«d fur |HHt tnort«iii liy flbrinous exudation extending' into the wnall tubes. 
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Sponging will slightly moderate it and be comforting to the ^latietit; cool 
drinks and saline medicines will be similarly useful. If the temperature 
mount to 10&°, five-gniin doses of quinine, repeated every three hours, 
with i>erhai>a a ten-gi'ain dose to b<jgiii with, should be given to the adult 
In children, who can be lifted about with great ense, the temperature may 
be kept under by the warm bath at OO", employed as often as may be 
necessary, with smaller dosoa of quinine, lu adults this measure is, ia 
private practice, more difficult and disturbing to carry out. 

Supposing the temperature, however, to show a tendency to rise in 
Bpite of quinine and sponging, the cold pack or the cool bath, t.«., at 80° 
or 70°, must be had recourse to. Ice bags to the head or Leiter's tubes 
are very useful in adults in aid of anti-pyretic measuros. Kairio is too 
prostrating a drug for employment in the early stages of pneumonia. 
Anti-pjTin is less so, but I cannot from present experience confidently re- 
commend it. 

In this pyrexial stage of pneumonia the bowels should be well cleared 
by a few grains of calomel, and a saline aperient. Liquor ammonite ace- 
tatis, and citrate of potash, are most useful remedies, having, with the 
lielp of a saline purge, the effect of relieving blood -pressure by natural 
elimination from skin, kidneys, and bowels, insteail of emptying the 
arterial into the venous system, as is the effect of drugs of the aconite 
class when given in efficient doses. 

Rest and saline medicines diminish hyperfflmia, and the measures for 
the relief of pain have the same tendency. 

In old people and children poultices are sometimes found to be op- 
pressive, and will then be better exchanged for cottou-wool applications 
<iovered with oiled silk. It is very important in all cases io avoid ham- 
pering the movements of the sound side of the chcsU 

The pain of pneumonia, which indicates the scat of lesion and aggr^ 
vates dyspnira, should be treated by local rather than general measures. 
Opium, or the eubcutaneoua use of morphia, may be necessary in excep- 
tional cases, but they arc not desirable means of combating this symptom. 
Hot poultices frequently renewed, due care being taken to apply them 
with as little disturbance of the patient as possible, are valuable in pneu- 
monia in relieving pain by lessening arterial tension in the pleura. This 
they effect by dilating the superficial capillary distribution of the intorcofi- 
tal vessels concerned. When the pain ia severe, from four to a dosen^ 
leeches may be employed with groat relief, and it is sometimes well ta>j 
encourage the bleeding by the immediate renewal of poultices or fomei 
tations. The condition of the patient, and especially the e\"idenco of i 
nous plethora nnder existing circumstances, e.g, amount of lividity a 
hardness of pulse, will guide us with reganl to the number of leeches. 
country or colonial practice cases may very possibly be met with in whidt^ 
a venesection to eight or twelve ounces may bo most useful at the QttiA 
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onset of pneumonia. I liavo not met with cases as yet in which more than 
local depletion litts been indicated, but from local depletion I have often 
Been good results. In cases of severe pain, where leeches are not desirable, 
a blister 3X3 applied underneath the poultice ib often valuable. Cold 
applications are recommended by many physicians; I cannot say that I 
have been at all impressed with their utility. As a rule, stimnlanta are 
not needed in the treatment of this stage of pneumonia, but in cases of 
typhoid type witli high fever, delirium, tremulous tongue, and rapid, com- 
pressible pulse, they must be liad recourse to in sufficient and protierly 
regulated doses, the alcohol being given alternately with a mixture con- 
tuning carbonate of ammonia. The habits of the patient must be borne 
in mind in estimating the quantity of stimulants required. In cases of 
low type, in which the features of the disease remind one of idiopathic 
er}'sipelaa, it may be good practice to place the jiatient at once on 30 or 
30 minim doses of tincture of iron, with half-ounce doses of liquor am- 
monife acetittis, and this plan in alcoholic cases will sometimes answer 
without the aid of alcohol. 

The diet of the patient must consist of nutritious fluids, milk, strong 
beef tea, mutton or chicken broths, with perhaps some farinaceous thick- 
ening. The milk may be diluted with effervescing water or flavored with 
tea or coffee. Cream is sometimes a useful addition to the dietary. The 
food and stimulants should be given at reasonable int«rvals of about two 
hours, and in reasonable quantity, adapted to the exigencies of the cose. 
It has occurred to me sometimes to see a patient overdone with food, his 
circulation overloaded, and the abdomen distended from many pints of 
flnid, much of which is waste, at a time when the respiratory functions 
are almost in abeyance, the right heart is already embarrassed, and elimin- 
ation of unused material is difficult, 

(2) Singe of consolidation. — Tho next period for treatment is that of- 
consolidation of the lung. Continued pyrexia and pain, with still extend- 
ing disease, and possible invasion of the opposite lung, attend this period. 
Aud thus far, tho treatment is hut a continuance of that already laid 
down. 

At this period of the disease, from the 4th or 5th day to the crisis, life 
is most usually threatened in sevore cases by. (I), failure of heart; (2) hy- 
penemia (not truly inflamnialorj', but as a consequence of heart failure 
and veascl paralysis) of the sound lung. 

In severe cases stiraulonts are necessnrj', and they may be often uae- 
ftilly combined with quinine. Two to five grains of quiniue should be 
given in milk, so that tho patient gets from ton to twenty grains in tho 
twenty-four hours, and as much brandy or wine as his symptoms demand. 
If symptoms of failure of heart bo ohsen'ed, and often in anticijMition of 
such arising, small doseaof digitalis (tive to ten drops of the tincture) 
should bo added, either to the stimulant or to the mixture. 
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B Bomotimes advisable to siibetitute for the salines ammonia and 
hark, in other cases iron and acetate of ammonia. Excessive pyrexia! 
symptoma must be met as before, AVitli regard to the ueefulneBS of mo<l- 
emte doses of digitalis in this jiertod of pneumonia, wliilet speaking from 
convincing experience of the fact, I would point ont that this use of this 
drug is consistent with the moat rational aini in the treatment of this 
disease. Salines, poultices, leeches, and possibly venesection, have the 
common object of lessening pulmonary congestion, easing arterial tension, 
and depleting the venous side of the circulation; supporting foods, and, 
when necessary, alcohol, quinine and digitalis, again pull together in 
nuiintaining heart power and tonicity of vessels at the period when these 
tend to fiiil. There are many cases of pneumonia, however, in which the 
simplest possible treatment with the fewest drugs is the best. 

It is a small detail to notice, hut one by which much comfort may be 
given to the jiatient, especially at this stage, wlien the respiratory p 
are dry, liot. and often sore, viz., to direct tlie nurse to anoint the a 
ture of tlie nostril with a little sweet oil, wliioh, by trickling mto t 
sages, keeps tliem lubricated. 

At the stage of the disease now under consideration the symptoms and 
signs reach tlieir acme, aiul the strength of tlie patient its ebb: the crisis 
is anxiously waited for, and is not unattended with dangers of its own. 

(3) Period of crittg, — The rapid fall of temperature tliat occurs where 
crisis is well marked in pneumonia, and tlie copious sweating or other 
phenomena attending it. are frequently associated with considerable shock 
and exiianstion. Failure of heart and pulmonary ojdema are the special 
sources of danger. These must be met by carefully supporting the 
patient, temporarily increasing the stimulants to any necessary amount, 
and by giving moderate, throe grain, doses of quinine, in combination, 
perliaps, with small doses of digitalis. Port wine may often at this period 
be substituted for brandy. 

The dangerous symptoms associated with crisis pass in a few hours. 
although sometimes for a day or two the temperature remains aub- normal. 
At the termination of crisis it is often wise to suajK-nd medicinal treat- 
ment altogether for a time, continuing the poultices, and regulating the 
diet to longer intervals. Until critical discliarges liave ce^ed, no impor- 
tant alteration should be made in the dietaiy. No active measures shouli] 
- be taken to arrest such dieclwrgos. 

(i) JieaoluHoti stage. — During the early part at least of this fourth 
period of pneumonia (as we have artificially divided the phases of that 
disease), the same recuperative measures should be continued, strict rest 
in bed being still enjoined, the dietary being gradually improved, some 
solids allowed, and the stimulants {if any used) cantiously curtailed, and 
changed to port wine or malt liquors. The condition of the tongue i 
1» the guide on these points. 
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The kidney and bowel Beoretions must be looked to, for it mnst be 
borne in mind that influmraatory products aro being absorbed and elimin- 
ated. After a few days, simple quinine or quinine and iron tonics, or s 
little mineral acid twice daily, may be usefully employed. The resolution 
as a rule proceeds steadily and satisfactorily. In souie cusea, however, as 
iilready pointed out, a secondary and recnrrent rise of temperature, with 
slight cliills and sweatings, attend the resolution process; quinine must 
tlien be steadily continued, or if this drug disagree, then ai-senic may bo 
tried, the patient being very strictly kept at rest. 

After a con&alidation has cleared up it is not uncommon for there to 
be some return of crepitation over the seat of jwiet pneumonia. This, which 
is doubtless due to local atonicity of vessels favoring a passive congestioQ, 
is best treated by the employment of tincture of iron internally. A very 
analogous condition is not infrequently met with in acnte nephritis, in 
the course of convalescence from which we may get increased albumin, 
and some return of blood in the urine, without any associated rise of 
temperature. 

Counter-irritants are occasionally nsefal in resolving pnenmonia, and 
two or tlireo grains of iodide of potassium, in combination with citrate of 
iron and quinine, will sometimes hasttin convalescence in indolent cases. 

Change of air is needed to complete convalescence after pnenmonia, 
and in no disease is it more important that convalescence should be com- 
plete. The only conditions tliat need be specially observed with regard 
to such change, are the avoidance of damp, low-lying, ill-<lrained locali- 
ties, and the choice of places where the patient can get ont on level 
ground. Lymphatic and scrofulous persons will recover best at the seOr 
side, the nervous and bilious subjects inland. 

Sphacelus of the Lung. — In rare instances it happens that the expec- 
toration in pneumonia becomes ftetid, or distinctly gangrenous. In 
slight cases such symptoms will yield to the frequent use of respirators 
charged with eucalyptus, ten drops with an equal part of spirit to bo in- 
haled for half an hour every two or three hours, or Robaon's dry encalyp- 
tiis or pine-oil spray may be kept in more or less constant use about the 
bed, the jtatient occasionally inhaling the spray more directly. 

When the glonghing of the lung is extensive, and a gangrenous cavity is 
formed, it may bo necessary to call in sorgicttl assistance. (See Chap. XV.) 

In purulent injiUraUon of the lung we cannot do more than try to 
support the patient by bark and ammonia, wine and food. 

In circumscrlhed abscens wa mnst endeavor to keep the abscesB cavity 
as empty and disinfected as jMssible; helping ex|>ectoration by change of 
posture, employing disinfectant inhalations as for 8]i!iiicelu8, and keeping 
op the patient's strength. Surgical interference may ngnin in these imsea 
be uccosaary, but it should not bo too hastily liad recourse to, the ul)ecos8 
frequently contracting under ordinary treatment. 



CHAPTER XI. 

BEONCHO-PNEUMONIA. 

Broncho- PNEt'MON'i A or lobular inflammation of the Inng is an affeo- 
inon partly exndative, jiartly catarrhal, of certain lobules of the lung and 
of their associated bronchioloa. The inflammatory lesion is, however, not 
always fitrictly confined to separate lobules or groups of lobules, for in 
some cases and especially in those originating in blood conditions, more 
diffused areas of lung are affected, beine less restricted by lobular divis- 
ions: in other cases again the inflamed patches are not terminal to bron- 
chi but extend laterally from them. 

Etiology. — Broncho-pneumonia is most commonly met with as a 
primary disease iu infancy and childhood. It may occur at any age as a 
disease secondary to capillary bronchitis, whooping-cough, measles, 
cheotomy, diphtheria, pyiemia and allied conditions, and phthisis, but 
nevertheless most common in childhood. 

The mode of origin of the disease may be: — (1) By extension from 
bronohitis. (2) By congestion and stasis consequent upon lobular col- 
lapse ot lung, a condition of frequent occurrence in children with weak 
walled or rickety cheats, in the course of bronchitis and whooping-cough- 
After tracheotomy, when the mechanism of cough or rather of expectora- 
tion is spoiled, lobular collapse and consequent pneumonia is very common. 
(3) By inhalation of inflammatory or septic products. In capillary bron- 
chitis the inhalation of the bronchial prodacta into the alveoli will set up 
slveolitiB. In cases of tracheotomy again, there is a tendency for changed 
blood, purulent secretions and septic mattei-s to become inhaled into the 
Inngsand to set up lobular pneumonia. In diphtheria, during the period 
of softening of the membranes, there is, apart from tntcheotoray, a dis- 
position to septic involvement of the lobuli. In phthisis the inhalation of 
blood or sputa in course of expectoration frequently sets up new centree 
' of lobular inflammation. The inhalation of dust or acrid vapors may 

possibly cause broncho- pneumonia. (4) By conveyance ot morbific septic 
agencies through the vessels as in pysemia, septictemia and tuberculosis. 
Hero the lesions, as before said, may not bo strictly lobular, but allect 
vascular rather than bronchial territories. (5) By extensiou from depoaitA 
in the lung, chiefiy tubercular. 

Symptomatology. — In describing the clinical features of broncho- 
pneumonia, cases of infantile form such as those arising primarily, 
association with bronchitis or whooping-cough, will be especiallj in 
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lobe are affected, and by their juxtaposition the lung is more or 
densoly coiiBolidatcd. 

Coliflueut broncho-pneumonia may be associated with ordinary h 
ohitis of catarrhal origin, and very often arieee in the course of whooping* i 
cough. It comparatively rarely arises from the other caosea of broncht 
pneumonia. The symptoma of the disease are identical with those of 
preceding variety, except that pleuritic pain ia more commonly experienced! 
on the affecteil side. 

The physical signs are somewhat different. The pulse and respirationa 
are similarly quickened, and the signs of obstructed inspiration are ob- 
served but not symmetrically, the deficient expansion on one aide being, 
in cases where the disease is at all extensive, notably greater than on th« 
other. Most commonly the posterior and lower portion of one lung u 
affected, and over this region the percussion note is distinctly impaired; 
in the earlier stages having a somewhat tympanitic quality, but as the 
lobules coalesce liecoming more toneless. Vocal freim'tua in young chil- 
dren ia of no value, but on auscnltation the cry of the child is broncho- 
phonic in character with a tendency toward »gophony. ('hildrcn, how- 
ever, who are seriously ill with broncho-pneumonia rarely cry. The 
breath-sound over the consohilated area is weak and bronchial, being 
considerably masked by abundant sub-crepitant rAles of very sharply de- 
fined or metallic character. TLie disease may affect both siiles, but as a 
rnle the opposite lung is affected with bronchitis only, or it mav be with 
a few centres of disseminated pneumonia, 

The temperature and other phenomena in this form of the disease are 
the same ns in the preceding. There ia a greater tendency for this form 
of broncho- pneumonia to become chronic and to run a long course of 
perhaps many months, terminating in pulmonary fibrosis with bronchi- 
ectasis or in a form of phthisis. 

In other cases the disease proceeds immediatelv to suppurative destruc- 
tion of lung and to the death of the patient, and in yet other cases the 
mere extent of the disease in the early stage proves fatal. 

The signs of suppurative destruction are, increased adynamia, main- 
tained rapidity of pulse, fluctuating temperature, and hectic sweatings 
with rapid loss of flesh. The nllea become larger, more bubbling, even 
gurgling in character, and although children rarely expectorate, it is 
obvious that much secretion comes up to the throat, and irritative diar- 
rhtsa with slimy stools fr(!qnent]y sui>ervene. 

Tlie prognosis in the confluent form of broncho-pneumonia is, how- 
over, in a given number of cases more favOrable than in the diaseminatod 
form. Tlie bronchitis of tlie opposite lung may clear up, and time is 
thus allowed for reparative cliaiiges to take place in the affect«d lung. 
Those cliangea sometimes go on with great rapidity, but never so quickly 
as may occjisiojially be obsened in the lobar pneumonia of children. 
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TKtATMENT OP Broncho-pskumonia. — The treatment of broncho- 
pneumoriia ie maiQlj that of branchitiH with citreful support of the patient. 
In the di see mi sated form of the iliseafie it is douhtful if poultices are of 
any service, and it is most important tliat the respiratory movements be 
allowed as free play as possible. In tlie more localized confluent form of 
the disease poulticing is sometimes useful. The timely use of emetics in 
whooping-cough will aometimoa avert the occurrence of broncho-pneu- 
monia, but it must be allowed that the disease is ofti'n started by the 
imprudent exposure of children vrith whooping-cough to the external air, 
under the delusion that in this disease such ex|K)Bure is harmless or bene- 
ficial. A careful nurse or mother who understands how to hold a child 
during the paroxysms of whooping cough, so as to permit the fullest play 
to the respiratory muscles, may help much iu averting pulmonary collapse 
and subsequent pneumonia. 

The room should be kept at a temperature between 63" and 65", the 
air moisteneil, and in some cases the addition of a little tar water to the 
bronchitis hettle is useful. The temperature of the patient if high can 
be kept within bounds by the occasional use of the warm bath 90° to 95", 
and the head may be sponged with water, cooler than this but not cold. 

The secretions must be kept clear, the patient well supported by beet 
tea, chicken broth, veal tea, milk, cream, and when stimulants seem 
requisite they shonld be liberally given. In all septic cases they are re- 
quired in full doses. Port wine is an excellent stimulant, and may be 
combined with a few minims of Battler's cinchona, or with small doses of 
quinine; or brandy may be added to the milk or broth. 

Careful support of the patient and good nursing are of infinitely more 
importance than medicine, but sometimes a little ammonia and ipecacu- 
anha Bicm useful. 

In the convalescent stage of botli varieties of this disease, tho practi- 
tioner must bear in mind the freqnont presence of rickets, of a delicate 
family history, and the decide<1 tendency to remnants of disease being left 
behind in the lungs or bronchial glands. Cod-liver oil with steel wine, 
containing a few minims of svrnp of the iodide of iron, are now valuable, 
and a change of air, to a warm seaside place if possible, is very im{K)rtant. 
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NARROWING AND DILATATION OF THE BRONCHL 

Narkowinh op TIIK Bkokchi. — Geneml Uftrrowiiig of the bronchi is 
practiciilly only met with aa a consequence of swelling of mucouB mem- 
brane in catarrhal aflections, or of exudation in croiipous and diphtherttio 
maladies. Doubtless cases may occur in which there is some general 
diminution in the oalibre of the broiiehial systom, but they are not recog- 
nizable during life. In association with atrophic and contractile changes 
in the lung, whether congenital as atelectasis, or from disease, the tubes 
traveling the affected part are widened, never contracted. 

Localized narrowing of a bronchus may arise; — 1. From cicatricial 
contraction of an ulcerated surface within the bronchus. 2, From con- 
tractile eclorosis of the bronchial sheath at one or more |>oint8. 3, From 
invasion of the calibre of the bronchus by malignant growtlis. 4. From 
pressure upon the bronchus by enlarged glands, growths, hydatid, or 
aneurismal tumor. 

1. The ciaitricial changes ensuing upon ulceration are amongst the 
very rare oases of bronchial narrowing and are always of syphilitic origin. 

2. In association with the more chronic indurative form of phthisis, it is 
not uncommon to find bronchial tubes narrowed or even obliterated by 
what may be regarded as cicatricial growths involving the sheath of the 
bronchus, (a) at points adjacent to tuberculo-fibroid nodules: (A) at the 
entrance to cavities which have undergone considerable or complete con- 
traction, and are surrounded by a zone of cicatricial induration in which 
the entering bronchus is involved. In this way partially contracted cavi- 
ties are not infrequently closed. 

3 and 4. The invasion of malignant growths and the pressure of tumore 
are amongst the most common causes of obstruction to the main bronchi; 
and are of too obvious a mechanism to require farther exposition. 

The necessary consequence of narrowing of a bronchus at any point ia 
moro or less complete retention of eecretion beliind, and changes of k 
destructive bnt variable kind in the lung. Sometimea a ca\ity becomes 
thus shut off by occhision of its commnnicating bronchus. Its purulent 
contents may then collect, and subsequently inspissate into a creamy drhrix 
which may at a later period become cretaceous. In other casee the puru- 
lent secretions increase, become ]>ent up. causing elevation of tempera- 
ture and other signs of abscess, and finally when they attain to a certain 
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degree of pressure tlie narrowed bronchus yields, and a discbarge takes 
))luce, after which accumulation again commences. 

In cases, however, in which tlie secretiou Is derived from the bronchial 
mucous membrane, the lung not being primarily involved, it is thick, 
T.isctd, and more purulent, and collecU in such quantities as to distend 
the bronchi behind the obstruction. When sufflcient distension has taken 
place a paroxysmal cough will eipel through the narrowed orifice a certain 
portion, the overflow so to speak, of the collection, in the form of thick 
viscid and more or less numniuluted sputa, generally not offensive. 

The condition of lung tiuit attends narrowing of a bronchus is in the 
later stages one of airless coll lipse. Dr. Pearson Irvine contended in an 
able series of pu|>crs in the Pathological Transactions, for 1877 and 1878, 
that emphysema was the primary consequence of bronchial pressure, since 
tlie efEect of the narrowing would be to impede expiration, whilst inspi- 
ratory effort tending to widen the narrowing would be successful. It ia 
obvions, however, that so soon as secretion begins to collect behind the 
obstruction, the air cells can no longer be ])enetrated by air, whilst that 
which remains in them must slowly be expelled. Secondary clianges of 
a destructive ehanicter not infrequently ensue in a lung whose main bron- 
chus is occluded by pressure, changes which are regarded by many as 
arising from disturbed innervation through pressure upon the pulmon- 
ary plexuses,' but although this pathology may hold good in some cases, 
it is probable tltat as a rule the pulmonary destruction is the result 
of the retention of pent-up secretions, and is analogous in origin to similar 
conditions of kidney ensuing upon hydro or pyo-nephrosis,* 

The symptoms and signs of bronchial narrowing need only be con- 
eidered with regard to those cases in which the constriction is situated at 
one or other main bronchus. In these coses the signs of narrowing of 
the bronchus sometimes present themselves, before the cause of that nar- 
rowing can be precisely made out. 

Relatively feeble breatli-80und of harsh or blowing quality over one 
lung, and particularly over the upjier interscapular region of the affected 
side are the first signs to be observed. The percussion note, at first un- 
iiltereil, becomes of higher tone, the vocal fremitus and resonance being 
lessened on the affected side. The more or leas exaggerated vesicular 
breath-sound over the unaffected side, is in marked contrast with the 
feebleness of breathing, and want of vascularity on the affeote<l side. 

As tile ciise proceeds, the feebleness of the breath-sound becomes in- 
creased to final extinction; low-toned sonorous rhonchus is heard through- 
out the affected side, and with increasing Imidnessund roughness as the 



' Sir William QiiU. Guy's Hospital Keporta, 3n) seriea, vol. v., p. 80», 1889. 
' See nrticle on Meillfuitinal Tumore by Uie Author. Reynolds' System of Med- 
Idne, vol, V,, Iq which this matter Is more fully dibuusBeil. 



L 




I 

I 



DtSEAinH or TUB Lr?TOS ASn PLXTEJE. 

ngion H •pprtwcliML ImpAirment in the mobilitr of the 
eonm to be obnrred, tben matt umall; flume At-jukinp of 
the ade and percwnon dnllncM orer tbe affected lnn^. 

From the flnt there is ooagh, which maT be of Uryngeal type from 
inffrfvcmcDt of Uie neim of tbe larrni, coincidenUy with the bronchial 
conpramoD. The ooogh is, howeTer, genenllj spamiodic in tvpc, the 
fmmft ot the thick spnta throagh the stricture giving rise alirars to more 
or ICM, Mmetimea to very severe, paroiysms o( dyspncea. As pnlmonary 
eofiapae proceeda, pleuritic pains and the signs of dry pleurisy present 
thenwelTM, and, with advancing dnUness, may lead the observer awny 
frrttn tbe rif^fat dii^rnosis. The heart is nncovered and shifted towurils 
the afliic-t'^il Hide, unless its poeition be othenfise determined by the prea- 
mn? of a tnmor. 

In the most common class of cases, those in which tbe narrowing is 
due to the i)resBuro of an aneurism or malignant growth, the signs of 
tumor will be develoiwd at an early sttige of the disease. 

In eaten of syphilitic narrowing there will be the history of syphilis, 
the BigiiM of narrowing and the absenw of those of tomor. In an interest- 
ing ciwo that has recently come under my notice, in which the left bron- 
ehuM waN almost obliterated, and the lower portion of tbe tmchea narrowed 
by syphilitic cicubrii-os, in addition to an absence of the aigne of aneurism, 
it was observed that the patient's distress was greatly increased by an 
attempt to lie in the prone position, and that be felt most easy when erect 
and walking about the room. In aneurism the patient's troubles are 
much increaeed by movement 

From the profusencss of the expectoration in the later stages of brou- 
chial narrowing in association with consolidation of the lung, these cases 
tru somotimes mistaken for phthisis, at other times for ]>leiiro-pneuniouia 
or empyema. A careful consideration of all the signs present will bt- 
neoessnry to establish the diagnofiis, for these are undoubtedly among the 
most difticiilt cases in chest diagnosis. 

THKATHtNT. — Much may be done in the way of giving ease in most 
oaw>s. The canso of the constriction, be it aneurism or syphilis, must be 
apjiropritttoly treated. 

Smitll, regulatwt doses of chloroform for inhalation are \-alnable, in giv- 
ing i-eliof to spasmodic cough and in aiding expectoration. In cases in which 
paroxysmal dyspntea arises from compression of the bronchas by aneurism, 
nitro-glyperine (1 minim of 1 p.c. solution) will give relief by lessening 
tension within the sac. Expectorant remedies are worse than iiseless. 
Chloral and lutraldehyde give more promise for usefulness than opiates. 

When Uio main bronchus is involved the prognosis is of the gravest 
ohnnteter. 

I'lLATATioK OF THK IIkonchi — Bronchi-ectasis. — Chromc bronchi- 
tis and emphysema commonly entail some general enlai^ment of the 
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bronchial tnbee, the widening being most apparent in the emaller divisiona 
of the tubes. At portions of tlie lungs, tie the apices, w)iich are but im- 
perfectly supported externally, the bronchial dilatation may be so con«der- 
able, and attended with such changes in the surrounding tissue, as to merit 
(he term bronchi -oetasis. 

Bronchi-eclasix consists of a manifest widening of a more or lees limited 
portion of the bronchial tubes. There are two forms of bronchi-ectasls, 
the ct/liiiitriral and the .•uiccvlnled. 

In cylindrical or fusiform bronchi-ectasis, the dUatation involves some 
length of the tubes, varying from a few inches to a system of tubes rami- 
fving through an entire lobe. The enlargement is uniform throughout 
the length of tubes affected. In sacculated bronehi-ectasis a restricted 
portion of a tube is enlarged to a globular form, from half an inch to an 
inch in diameter. The whole calibre of the tube is as a rule involved, 
and the ectasia may be solitary or there may be many scattered through 
the lung. As a rule this form of bronehi-ectasis is situated at the peripheral 
portions of the lung, corresjmnding with the smaller bronchi, and small 
0))eniiigB lead from the rounded and apparently closed distal side of the 
sacs, to fine tubes, the branchlete of the widened bronchus. 

Bronehi-ectasis is never a primary disease, but is dependent upon cither 
increased presaure within the tubes, or tnuition upon their walls. 

The following may be enumerated as the causes of bronehi-ectasis: — 

1. Increased air-pressnro during cough, acting principally at thoBQ 
[wrtions of the lungs where there is least support, notably the apices. 
This cause becomes o|>erativo in the course of chronic bronchitis and 
emphysema, and assists the action of those causes which bring al>out 
damage to the texture of the bronclii, 

2. Obstniction of a bronchus, whether from intrinsic cicatricial cliangea 
or growth from the lodgment of foreign bodies, or from the external pres- 
sure of an aneurism or other tumor (see Narrowing of the Bronchi, p. 148), 
Tlie bronchial tubes behind the obstruction become distended by accumu- 
lation of mucous secretion, and the lung surrounding them condensed 
and airless. The dilatation of the tubes in this form of the disease is of 
the cylindrical kind, affecting most notably the tertiary branches, which 
are less firmly supported by cartilaginous plates, but the minutest bron- 
chioles, and even the infundibula, become more or less occupied with 
muco-purulent secretion. 

3. When the vesicular texture of a lung is obliterate)! by permanent 
collapse or contractile growth, the tendency of the inspiratory force ia to 
widen tlie bronchial tubes traversing that lung; and any further contrac- 
tion of tlio condensed tissue in which the tubes are imbcddeil will further 
widen them, 

(a) Scconduy to a pneumonia or a dry pleurisy, a portion of a lung, 
or pcrliaps a whole 1oIh>, will in certain cases become condensed by oon- 
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nective tissue growth, extending to its interatices from the pleura along 
the interlobular septa, anil from the sheaths of bronchi and ve«gels pene- 
trating it. The result of ancli fibrouM over-growtli — whicli may be termed 
ohronio interstitial pneumonia, leading to cirrhosis of the lung — is neces- 
sarily a contraction of the lung from collapse of its vesicular structure. 
The pleural surfaces of such a lung are invariably adherent. It is obvious 
that any inspiratory effort telling upon such a lung must tend to widen 
the elastiu bronohial tubes with which it is penetrated. 

(b) Kucli a lung being held attached at its ciroumferoiice by the pleu- 
ritic adhesions, and its bronchial tubes branching to the periphery from 
the root, it is clear that when the thoracic wall has receded, and the sur- 
rounding organs, thoracic and abdominal, liave approximated as far as 
possible, any further contraction of the lung must drag upon the bron- 
ehial tubes and extend their calibre in all directions. The medium and 
Bub-eapillary tubes imbedded in the depth of tiie lung are most affected, 
Biid become widened out into fusiform and globular cavities, the finest 
tubes become extensively obliterated in the course of the contractile dis- 
ease. The secretions of the widened tubes tend to collect from the shape 
of the tubes, and the hardened tissue by which they are surrrounded, 
rendering effectual expulsion with cough irajKissible; decomposition of 
the stagnant secretionti follows, resulting in irritative inQammation of 
the cavities and a<ljftcent parts. Neighboring bronchi-octatio cavities 
may coalesce from atrophy and softening of their fldjaoent walls, and 
extensive irregular lobuhited excavations of the lung may thus arise. 

The bronchial cavities just spoken of often closely resemble true pul- 
monary vomicte. The distitiction is made pest worlcni by finding on tlie 
cavity walls remnants of bronchial membrane, with its characteristic 
columnar epithelium. 

(c) In cases of thomcenteeia for old standing ompycmata, bronchi-eota- 
BiB amounting to complete loculution of lung may arise in a manner not 
essentially different from thai just described. In such cases obliteration 
of the pleural cavity is finally affected from above downwards, by the 
gradual growth of adhesions agglutinating tlie approximated pleural 
surfaces. 

The parenchyma of the lung is, however, in these cases, irretrievably 
condensed, so that the degree of enlargement of the organ necessary to 
fill the remaining thoracic space is only to be obtained by widening out 
the bronchial tubes, and further contraction of the fibrous lung must 
continue to have the same effect. Thus, the lung in some cases comes to 
be a mere shell enfolding bulbous bronchial cavities 

It is noticeable that in these cases, unlike those just eonsidtfrcd, pro- 
ftiso and f(etid secretions rarely collect in the bronchial cavities. TTub 
difference arises from the fact that the thoracic space is mainly fiUod by 
-the expansion of the upper part of the bronchial system, the base of the 
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lung remaining collapsed. Hence drainage is better eecnred, and the 
cavitiea not being irrituted by stagnant secretions, become comparatively 
dry and inert. 

(d) In congenital collapse o[ any portion of the lungs, ateUctasU pul- 
vionutn, the bronchial tuben ramifying through that portion are widened. 

Symptomatology. — It ia oliviously impossiblo to separate the symp- 
toms and signs of bronchi -cctasis from those of the pulmonary lesions with 
which this condition of tubes is associated. The expectoration is profm 
rauco-purnlent, nummulated, with a tendency to diffliience, often very 
fwtid, and yielding on examination neither elastic tissue nor tiilwrcle 
bacilli. It is ex|>elled with violent paroxysmal cougli, often terminating 
in vomiting. 

In cases in which tlie bronchial dilatation is secondary to pressnre op 
contraction of the bronchus, the exi>ectoration is most viscid and mucoid, 
is not aa a rule foetid, and is expelled with considerable difficulty in suc- 
cessive thick, viscid masses at such times as there shall have been sufficient 
accumulation to force the narrowed [lassage. In these cases, as soon as 
the bronchi liecome distended with secretion, all breath-sonnd is extin- 
guished, the affwtetl portion of lung being at first imjwrfectly tympanitic, 
and latterly dull on [wrcussion, and the affected side motionless and more 
or leas retracted. 

In bronchi-ectasis ensuing upon cirrliofia of the lung from any' of the ' 
cauaea considered, we have together with iho signs of auch cirrhosis, pro- 
fuse expectoration coming on ut incervala with severe paroxysms of rough, 
the matter expelled being horribly fnetid, thin, and purulent, and often 
containing email curdy-looking masses: whiHs of fcstld gas precede and 
attend the e k pec tonit ions. Yet in spite of these distressing symptoms 
the patient may, for a long time at least, suffer comparatively little in 
general health, nutrition and appetite being fairly maintained, and hectic 
but little marked. The physical signs vary according aa the bronchi are 
filled or empty. After a severe cough with profuae outflow of sputa, 
ditTnsod tubular breath-sound with mucoua rattles may be heard over the 
Affected side, to be obscured later on with fresh accumutaLion; dnllnesa 
of percussion and more or less retraction of side are proper to the 
cirrhoaiB, 

In caaes in which neighboring broncliicctasia hare broken into one 
another, a considerable area of eicavatioTi may be produced, usually in 
tliesupra-BCapular region, overwhich cavernous breath-sound and gurgling 
nliea with pectoriloquy may be diatiuctly heard, and the percusaion note 
may have a perceptibly tubular character. In auch caaes the symptoms 
are more aevore, liectic ia more marked, nutrition suffora, and tliarrhcea 
with red tongue are commonly observed. Elastic tissue ia to be found in 
the sputa, but not the bacilli of tubercle. 

The diognoais is often extremely difficult between bronchi-ectaaia and 
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localized empyema, and especially so where the bronchi-ectasis is secondary 
to partial or complete occulsion of a bronchus. 

Treatment. — In compression of the bronchus by aneurism or growth 
we can effect little by treatment. We may relieve whatever spasm there 
may be in association with the organic stricture, by small regulated in- 
halations of chloroform, a few drops at a time put on absorbent wool in a 
small bottle to be sniffed. I have known a pungent vapor, e.g., of strong 
peppermint essence in hot water, sniffed through the nostrils, give relief 
to the spasmodic cough and aid expectoration. In aneurismal and 
syphilitic cases, large doses of iodide may be given. In foetid bronchi- 
ectasis we are often but too helpless in effectual treatment. Tar, creosote, 
carbolic acid and eucalyptus may be given internally, and used as inliala- 
tions. 

In cases where the patient is getting exhausted, and in which any 
definite area of excavation can be defined, exploration should be made by 
cutting cautiously down to the pleura, inserting a fine exploring trochar, 
and if the cavity be struck introducing a drainage tube. If no definite 
cavity be struck, it is well to insert the fine trochar in several directions, 
with the hope of setting up adhesive or cicatricial infiammation along its 
tracks. A very guarded opinion as to the ultimate good that will he 
effected by these measures, and their tentative nature, must in all cases be 
given, however, to friends. 
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AND GANGRENE OF THE LUNG. 

OiRCUMSCRiBEn Buppnration of the pulmonary tisaues may arise from 
a variety of causcB, the most important of which are, acute primary in- 
flammation, wounilB of the thorax, lodgment of foreign bodies, acute 
pnenmouia in broken constitutions, circumecribed gangrene, absceaseB 
secondary to pyiemia, and infective emboli. 

Abscesses of primary origin are usually single. The most frequent 
causes of multiple abscesseB ar^ infective emboli and pyaemia. The col- 
lections of puB may vary in size from a pin'a-heaiJ tii that of a walnut. 
Those which form in aesociation with ncnto pneumonia are of email size, 
numerous and irregular in shape. AbscesseB occurring in connection with 
lobular pneumonia involve the terminations of the bronchi and assume a 
dendritic form. 

Symptoms. — The formation of pus in the lungs as in other organs, is 
nsnally attended with severe rigors and pyrexia, and in broken or debili- 
tated constitutions often leads to great prostration. Tho first evident 
symptom of an abscess may be the sudden discliarge of pus with frag- 
ments of lung tissue. 

Physical signs. — If the abscess be of any size the signs would bo 
dullness on percussion, with gurgling rdles ami the otiicr signs of cavity. 

Trbatmknt. — The treatment of abscess of the lung consists gener- 
ally in the pursuance of the remedies for the diseases that may have led 
up to it. Quinine or bark and mineral acids arc useful. Disinfectant 
inhalations are also of service, and the patient should be encouraged to 
evacuate tho contents of the abscess cavity from time to time. Under 
these ordinary measures of treatment with good ventilation, and change 
of air at the earliest moment, absccBs of the lung not infrequently heals. 
In some cases operative treatment is called for. (See Chapter XV.) 



Qangrexe: [ 



I Lung. 



Death of a portion of the substance of the lung may occur under two 
forms; {«) circumscriljcd, (i) diffuse. 

(n) The drcumacribed form is that usually seen, the gangrenous area 
is distinctly defined, and may vary in size from that of a nut to a con- 
sidemble patch involving the greater part of one lobe. The lower lobes 
and superficial parts of the lungs are those most frequently affected. 'r\» 
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necrosed portions of the pulmonary tiaaue' become moist, soft, pulpy, 
present a bluish-green colur, and ovoWe a peculiar aud highly offeneire 
odor. The limits of the dead tissue are indicated by a zone of hypenemia 
and consolidation. The dead tissue may slough and be discimrged through 
a bronchus, leaving a ragged cavity behind. Occasionally the pleura is 
involved and the foatid material finds its way into the pleural cavity, bat 
this is rare, as adhesions usually form between the pulmonary and parietal 
layers of the pleura. 

(6) In the difluso form there is no line of demarcation between the 
dead and healthy tissue, but inflamed, congested and gangrenous lung 
tissue are ai! mixed up together. The greater portion of one lobe, or of 
an entire lung, may be affected, or perhaps both lungs may be affected 
at several points, 

EnoLooY. — Gangrene may arise as a result of acute pneumonia, op 
from the inhalation of noxious gaeea. Pressure interfering with the 
circulation through the lungs, caused by mediastinal growths, and 
aneurism; foreign bodies in the air-iiassages or lodged in the lungs from 
without, e.g., bullets, pieces of cloth, etc., may cause gangrene. It also 
occurs in drunkards and in the insane. It may complicate the asthenic 
fever left after such debilitating constitutional disturbances as small-pox, 
measles, t}-pbus and tbo like. Fya;mic emboli, or the inlialation of fcetid 
discharges from cancer of the mouth or cancrum oris, or the bursting 
of a neighboring abscess into a bronchus, may lead to gangrene of the 
lung. 

Symptoms. — The most characteristic symptoms of gangrene of the 
lungs are the peculiarly offensive odor of the breath, associated with the 
expectoration of gangrenous material containing lung-tissue. The only 
condition likely to be mistaken for it, is old standing bronchi-ectasia sod^. 
denly becoming ftetid from necrosis of portions of mucous membrana^ 
from which it is to be distinguished by the presence in the sputa of elaetiQ: 
fibres, and the previous history of the case. The general s^'mptoms 
Qsualiy those of extreme depression, asthenia, and collapse, death 
ending tho scene. Hectic may be present in some cases. 

Physical signs. — In the early stages the auscultatory signs are in- 
distinct and not to be relied upon, but later, if the gangrene be ciroum- ■ 
scribed, the physical signs are dullness over the affected area, with gnrgi*: 
ling riiles accompanied by an amphoric quality of breath-sound. Th*i 
distinctness of physical signs, however, varies according to the degree ati 
f-eedom of tho cavity from the shreddy gangrenous tissue. 

Tbeatment. — This should be nourishing and stimulating, alcohol 
being freely given. Antiseptic inlialations of creosote, carbolic acid or 
eucalyptus should bo used. Antiseptics internally are of little use. In 
cases of circumscribed gangrene with marked hectic or septicEemic symp- ■■ 

^^ J 
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toms, and in which the locality of tho gangrenous part can be fairly 
defined, paracentesis should be performed and an attempt made to drain 
the cavity; this proceeding is still further urged if there be reason to 
believe that the pleura is a^erent and the surrounding lung consolidated. 
(See Chapter XV.) 
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CHAPTER XIV. 

THE SURGICAL TREATMENT OF PULMONARY CAVITIES. 

The cavitieB of the lung tti which artificial drainage may be sought U 
be effected by the aid of the surgeon, have their origin in:— 

(1) Abscess of the lung, (n) Suppurative. 

(6) Gangrenoua. 
(c) Hydatid. 

(2) Bronclii-ectatic cicavatioii of the Inng. 

(3) Tubercular or phthisical cavities. 
There are certain principles common to the surgical treatment of i 

these forms of cavity, and there are certain precautions which should t 
borne in mind with regard to each. 

The proper method of procedure in all — even the apparently most 
obvious and straightforwartl- -cases is to divide the operation into two 
stages, viz: — 1, Tliat of exploratory puncture. 2. That for establishing 
drainage. In simpler words the surgeon must find the cavity before he 
can tap it, and jirGsent experience teaches that it is not easy to define a 
cavity with the stethoscope, and still more difficult to strike it with the 
trochar. 

It must be said, too, that accunite auscultation with s view to strictly 
defining the outline of cavities for the purposes of surgerj', requires a closer 
study on the part of physicians, 

DiMiiiciton of jmhionary from pleural mnilita. — It is often a very 
difficult matter to diatiuguish a pulmonary from a pleural cavity. The 
mistake of confounding an empyema with a lung cavity is chiefly of im- 
portance at the apices of the luugs, where it is most apt to be made, 
since there is less temptation to interfere with a lung cavity in this situa- 
tion than in any other. Sometimes pleuritic cavities are here discovered 
post mortem which, had they been recognized during life, might have 
been dealt with and the patient saved. Having determined on operative 
treatment, however, the discovery that a supposed pulmonary carity was 
really a local empyema, would be a matter for congratulation rather than 
otherwise. The clinical features most characteristic of a pulmonary cavity 
are as followa: — 

IHstinctnesa of breath -sound a, their hollow quality, and the preaence 
of gnrgling riiles and cavernous splash on coughing. Whispering pecto- 
riloquy is another esseutii*] sign of much importance in association with 

other signs in distinguishing a pulmonary from a pleural cavity. It 
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mnit be borne in mind, however, tliat one observation is often not siitH- 
cient for din^ioeis, for if the cavity be filled with Bocretion, or its bron- 
chus from any cause temporarily occhidetl, none of the signs may bo 
obtained. In the case of cavities near the surface, a distinctly tnbnlar 
percUBsion-note may be elicited, most clearly when the patient's mouth is 
open, contrasting with tlie dullneaa over a more or less extended area of 
the surrounding lung. 

To dfjine the oulHne of a cavilif, — In investigating an area of excava- 
tion with a view to surgical treatment, a circle should be drawn to inclnde 
theoentreof greatest inti-naity of physicjil signs. Then using a fitetho- 
acope witb a small chest piece, this centre should be gradually approached 
from all sides, and a mark made at each jwint where pectoriloquy and 
cavemoue breath-sound are first distinctly ri«ognizable. In this way an 
outer circle is drawn, marking off a larger area. 

Further, the limits of dullness should be defined, and the position of 
other organs, the heart and diaphragm especially, taken into careful 
account- 

Surgical Exploration. — The physician having thus marked ont the 
area for exploration as accurately ae possible, I believe it to be the best 
practice for the surgeon to mitke an uioision along the lower margin of 
the intercostal space, wbicli crosses the centre of the area markeii. Having 
stopped all bleeding and fairly exjiosed the intercostal space, a puncture 
should be made with a fine silver canula through the central part of the 
inner circle, pushing the trocliar boldly in, and quite vertically to the 
surface at the spot chosen. Several points may be thus explored should 
the first puncture not be successful. 

The sign of success is the escape of some purulent secretion through 
the canula, showing that the cavity liaa been struck; the secretion may 
■lowly well up, or be shot out with a rush of foetid gas. The instrument 
ahould be introduced for an inch and a half or two inches in the first place, 
and the stiletto then withdrawn for a few minutes; if no matter appear 
tlie instrument should be pushed in further, and then slowly and cau- 
tionaly withdrawn, the surgeon testing each depth from the surface and 
endeavoring to ascertain by lateral movements the resistance of tissuee 
and dc^;ree of fixity of the instrument. The length of the canula should 
he known beforehand, so that its depth of {penetration may at anytime be 
calculated. A small syringe or aspirator should be at hand, which may 
at any time be fitted to the canula. 

Having failed to strike the cavity it is probably best to desist from 
further measures, but a fearless and thorough exploration should bo made 
at sevenil points before acce])ting failure. A silver canula is useful 
since it becomoH readily discolored on meeting with gangrenous tissues 
or the foetid contents of a cavity. 'J'he advantages of incising first the 
cbMt wall down to tlio pleura are gruat. The depth of the external tissues 
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to be otherwiso travergeil by the trochar, unless this precaution be adopted, 
is coaaiderable and uncertain, and the tightness with which the instni< 
ment is grasped by the skin renders it difficult or impossible to gnin 
inforrnfition with regard to resistance or otherwise within the chest. Only 
a rough guess can even be made as to the extent to which the lung has 
been penetrated. 

Further s(e.p» in ihe operation. — If the escape of a few drops of dis- 
colored fluid or pus show that the cavity has been reached, the canul& 
must be most jealously maintained in situ by an assistant, and used as a 
guide in further steps.' 

The next point to decide is whether there is room for the draiiiHg© 
tube, and if there be any doubts on this point it will be best at once to 
remove an inch of rib before opening the pleura. 

The costal plouni luiving next been divided for an inch, it will be at 
once seen whether the visceral pleura be adherent. In most cases it is 
BO, and a narrow-bladed bistoury can be guided along the exploratory 
canula. so as to divide the inner pleural layer, and at the discretion of 
the surgeon to pass onwards until the cavity is reached. Only a slight 
incision need be made with this instrument, however, and it can then b© 
withdrawn, to be replaced by the narrow probe-pointttd forceps of Lister, 
passed along the directing canula until the cavity is reached, then opened 
out and withdrawn, so as to rend open the cavity with the least risk of 
serious hemorrhage,' The finger can now be inserted, the cavity thor- 
oughly explored, its dimensions in different directions ascertained, and a 
large drainage tulw introduced. 

After the remarks alreaily made in connection with empyema, it is 
aoarcely necessary for me again to insist upon the importance of all in- 
Btrnmenta used, of whatever kind, being thoroughly cleau and stet'i>ed 
in 1 in 30 solntioh of carbolic aciiJ. The liaiids of the operator and of 
all those wlio have to do with the case must be carefully rinsed and all 
sponges wrung out of a similar solution of strength 1-40. The spray 
should also bo used during the operation. If this should not be deemed 
necessary on account of fcetor being already present, it is well, as recom- 
mended by my colleague, Mr. fiodlee, to thoroughly mop out the wound 
with a 1 in 40 solution of cldoride of zinc, which has the additional ad- 
vantage of arresting capillary hemorrhage. The usual charpie atid car- 

' In the discussion on Dr. Cayley's cane of gangr^nouB cavity of the lung i<ured 
byBxlemol drainage, Mr. Oodlee suggested the use of rt cuniila deviled by Sir 
J. Fayrer for exploring abscess of the liver, and provided witli a groove (or Ibe 
purpose of acting as a director to guide any instrunienl to the cavity. Proceed- 
ings of the Roy. Med. Chir. Soc. N. 8., voL L, No. 6, 1884. 

'Prof, Hosier of Oreifswalil, Ueber locate Behandluog von Luogenkaver- 
nen, Berl. Klin. Wochenschritt. Oct, 1873, was the Brst I believe to ad) 
the method of opening pulmonary cavities by the use of dressing forceps. 



ivooiuyn 



TREATMKNT OF ITLMONARY CAVITIES. 161 

boUo i^nzo (IreBatng is further requisite, allowing & sufficient tbioknees 
for the diecliarges to dmiii into. 

Smart heraorrlmgo will sumctimeB occur during thin operation, aa 
might !« expected, but on air lieiug freely admittwi it usually soon ceases, 
if not, tho wound must be for u tiliort time plugged. 1 have not yet eeen 
mure than enough to cause momentury anxiety. Still it is most desirable 
to avoid as much as posiiiblu the use of cutting instrumente in dealing 
with the lung. 

In some cases, although tho fine trochar gives evidence of having 
reached the cavity, it cannot at the time be found with the coarser in- 
struments, the guiding canula having pcrlinpa become displaced. Under 
these circumstances it is best to leave in a drainage tube, in the hope that 
the curity may finally disi^hiirgo through it. This happened in a most 
successful case of Dr. Cayloy's, operated upon by Mr. Gould.' 

The treatment subscquont to the ojieration must be carried on in the 
same carefully antiseptic manner, and in accordance with ordinary prin- 
ciples, and the special circumstani^es of each case. 

In cases in which, on cutting through the parietal plenra, the lung is 
found not to be adlu-i-ent, it is beat to postpone tho further stcfis of the 
operation for a few days, by which time adhesions will have become suffi- 
ciently established, 

The danger of finding no adhesions is naturally much greater in recent 
than in ehronic cases, and if the operation be persisted in, there is much 
risk of a virulent pleurisy being set up by the esca{>e of some of the foitld 
contents of the cavity into the pleura. It is best therefore, if possible, 
to wait a few days l>eforo proceeding further. 

I have elsewhere ' pointed out the importance of making the puncture 
over the point which tho physical signs indicate to l»o the central part of 
the cavity, otherwise risk is run of missing it altogether, or of ojxsning 
Dp some outlying loculus, which rotmcts and interrupts free drainage. 

I have already intimated under their several headings, that neither 
BUppunitive nor gangrenous cavities require as a matter of courso imme- 
diate interference; the abscoss may discharge or tho spliacelus escape 
through the bronchial tubes, and tho patient make a good recovery. The 
physician must judge by the general principles already laid down, as to 
the ncceesity of interference. In diffuse gangrene, but little could be 
ho[KH] for from surgical treatment. 

The surgical treatment of bronchi-cctatic cavitation of the lung has 
hitherto, it most be oonfosecd, been only partially successful, but where 
the area of disease is definable, and the patient's health is becoming un- 
dermined in spite of all the resources of medicinal and climatic treatment, 

' Mpil. Cliir. Trans.,voL IxviL, also disc uhaUiii inProceBdiiigs, N. S.,vol. L, No, 8, 
'M«d. Chir. TmnH.. vul. btiii., p. 351, I»SO. 
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Operative measuroa may be udvisetl, and I believe good may be effected, 
although the cavity or nitlier area of excavation be not thoroughly dniineU, 
by setting up contractile changes in the track of the drainage tube. 

In a case whiuh occurred in my practice at the Middlesex Iloepital in 
1879, the first I believe of the kind in which the operation was performed, 
I was mnch struck by the extraordinary effect draining the cavity Imd 
upon the cough and expectoration. Although the amount of discharge 
though the drainage tube did not exceed two ounces, the expectoration, 
which bad previously amounted to sixteen or twenty ounces per diem, 
was reduced to almost nothing. ' 

The surgical treatment of ]ihthisical cavities offers less prospect of 
advantage than in other cases, and chiefly for these reasons. Firstly, 
the cavities are usually situated at the apex, and their drainage ^r via* 
natnrales is therefore fairly maintained, so that the reason for interfer- 
ence is in the majority of cases not present. 

iS'ccojirf/y, the cavities are rarely single when associated with any activ- 
ity of symptoms, there being usually other smaller cavities in prooeas of 
formation and coalescence at lower portions of the some or in the opposite 
lung. 

Thirdly, experience teaches that completed excavation in phthisis is 
often the prelude to changes of a healing kind, resulting in more or less 
contraction of the cavity, drying of its secretion, and amendment of all 
symptoms. In fact, excavation lu phthisis is a conservative process in so 
tar as it results in the removal of morbid materials that are far more in- 
jurious than vacuity: half the history of phthisis is made up of this 
elimination process with which the hectic phenomena are identified, and 
with the accomjilishment of which they cease if the perfected elimination 
be not overlapped by activity of process in other ceutres. 

Jience pulmonary surgery with regard to phthisis has not I fear ii 
hopeful future. Apex cavities have, however, been tappetl and aspirated. 
and iodized solutions injected into them,' and although the resnitfi bavi' 
hitherto not been encouraging, the operative measures have been gener- 
ally well borne. Cases now and again present themselves in which the 
extent of excavation, superficial neas of cavity, restriction of disease to oni- 
side, and large amount of secretion, strongly suggest external drainage, 
and I have seen indications after death of an attempt of such cavities to 
find an external vent by perforation of the chest wall. 

An interesting case was reconled by Dr. Hastings as long ago as 1844, 
in which a large apex cavity on the left aide was incised through the 



' On a case of basic cavity of the lung treated by paraceDtesis, by R, Doi^tas 
PowoU, M.D., anil R. W. Lyell. F.RCS.. Med. Cbir. Trans.. 1880. 

' F. Moaler. L'eber locale BehantUutig von Lun^nkavernen, Berl. Klin. 
Wochensrlirirt, October, 18T3. Pepper, Pliihulelpbia Medical Times, March, 1ST4. 
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second intercostal space, and a drainage tube inserted, with immediate 
relief to cough and expectoration.' 

Sir Spencer Wells, in a letter to the Lancet, shortly after the recent 
discussion on the surgical treatment of lung cavities at the Medico- 
Ghirurgical Society, alluded to the case of an old man still living, in whom 
in 1843 a pulmonary cavity opened naturally by perforating the chest wall 
in the axiUary region,* 

The proposed operation of extirpating diseased' portions of lung in 
phthisis and other flections, cannot yet be considered as fairly within the 
range of practical surgery. 

* This case was under the care of Dr. Hastings and Mr. Storks, and was com- 
mented upon by Dr. Hocken, Lend. Med. (Gazette, December, 1844. 

* See Lancet, 1884. 



CHAPTER XY. 



On more closely regarding the several varieties into which astlima is 
diTisible for clinical convenience, it will be observed tliat tUey represent 
merely etiological Bub-divisiona of a disease which consists essentially of 
a jtaroxymnul di/npneea from disturbed innervation of the bronchi. 

To dlBGUss agnin th<! nnmeroua tlieoricB thut have been held respecting 
the true nature of this disease would occupy too much space. These 
theories have heen well relatal in Salter's ' standard work. 

The essentially spasmodic nature of asthma was recognized by Taennee, 
in consequence of the want of physical signs indicative of chest disease 
in the earlier periods of the malady, and from the fact thut Andral liad 
made some post-mortem examinations without finding anything in the 
hmgs to account for the paroxysms. The cliaracter and seat of the spasm 
were more precisely ascertained by Dr. C. J. U. Williams' from his care 
fully devised experiments showing the contractility of the bronchial tubes 
under various kinds of excitation. 

The anatomical and physiological facts upon which the bronchial 
spasm theory — now goneruHy, bat not universally,- accepted — is based. 
are beyond dispute, viz. : — 1. That the bronchial tubes are more or less 
muscular down to their terminations in the infundibnla or alveolar 
passages (Sohnltze).' 2. That the bronchial tubes are capable of contra^ 
tions, even to closnre, in their smaller divisions, under electrical and 
meclianical stimuli (Williams), 3. That the nerve supply of the bron- 
chial membrane is derived from the vagus and sympathetic, through iLp 
medium of the pulmonary plexuses and of ganglia distributed, to an un- 
defined extent, along the courae of the bronchi. (See page 15). 

The clinical facte and arguments from which this view finds sapport 
may thus be summarized: — 

1. The fact that an attack of asthma may supervene in the coure"' "l 
a few minutes, or even seconds, in a person in whom there can bo foami 
no evidence of cliest disease. 



' On Asthma, its Pathology and Treatment, by Henry Hyde Salter, H.D., F.R- 
S., 18S8. 

* Experimenta on the contractility and Hensibility of the hiRjra anil :ur tulf-i. 
1840, see Diseases of the Cheat, by C. J. B. "Williams. M.D.. 4U) "•' 
' Sti'ickiir's Human and Comparative Histology, (New 8yil 
■ p. 80, 18T3. 
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S. Of the organic leeioDs which can be Baid in difFerent cases of aathmA 
to hiive led up to the spasmodic seizures, tliere are none which singly or 
combined are proper to that disease. 

3. Asthma leads on to certain pathological conditions rea^nizable 
daring life, notably emphysema, chest deformity, cardiac disease, and 
visceral congestions; but these IcBions are distinct mechanical conse- 
quences after long continuance of the disease, and in their earlier stages 
are totally inadequate to account for the asthmatic phenomena. 

4. In view of the fact, which canuot be gainsaid, that asthma often 
occupies that period in the morbid history of cases, which intervenes 
between the occurrence of some inflammatory chest lesion and the sui»er- 
vention of marked emphysema and its associated phenomena, it has been 
maintained tliat asthma is a mere ^mptom, and its antecedents and sequelai 
form one c/>ntinuou6 though protnicted [lathological process.' The oc- 
casional occurrence, however, of asthma, without any pre-existing lesion, 
the frequent subsidence of the dyepnoeic phenomena whilst the lesions 
remain, and tiie total inadequacy of any one or any combination of these 
lesions to give rise to tLe asthma paroxysm, compel us still to look beyond 
the pulmonary system for the pathology of the dincase. 

5. The family histories and mental proclivities of many asthma 
patients, the oaprieiousness and intermittent character of their attacks, 
recall to mind such affections as neuralgia, migraine, epilepsy. To how 
many causes may an attack of neuralgia be traced ! — dental irritation, 
loaded rectum, fatigue, mental exhaustion, exposure to chill, disordered 
stomach, may be enumerated amongst them, yet the neuralgia is inde- 
pendent of them all, having its pathology apart; nay more, it may in 
turn produce certain peripheral affections, of which urticaria, lierpetic 
eruptions, and local sweatings are cxi)mples. It will similarly be found 
that although many pathological states may bo associated with asthma, 
the discovery of which may be of great value in directing treatment, yet 
ihediseaseisa thing a))art from them all, a disorder of the nervous system. 

EnoLOOY. — A considemble number of caaon of asthma are attributa- 
ble to inherited predisposition, and in many instances what is termed 
u neurotic family history obtains, although direct inheritance of asthma 
may be wanting. Epilepsy, insanity, ncuiralgia, chorea, hysteria, and 
asthma, beingdiseasosall within the range of intercliangeability in families. 

Asthma is mid to be much more common in males than in females. 
This does not hap|)en to bo in accord with my own experience. The 
disease is again stated by Dr. Salter and others to occur most frequently 
in the first det^ndo of life, a period dnring which the maladies commonly 
calling it forth, prevails, e.g., measles, bronchitis, whooping cough." Bo- 

'Dcrkart. On Asthma. 18TH. p. 111. All that can be said in tavor of the orjiriuiic 
as againat the nervous theory of usthniu, is ably iMlduced tuvi arKuvd In tliiM vol- 
ume. ■ Berkui-t, p. 137. 
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tween puberty and early middle life, and in females about the menopaiiBe, 
the disease is not uncommonly first manifested. 

A depressed state of the general health predisposes to the occurrence, 
perhaps one might better say to the recnrrenre of asthma; but there are 
many indivtdnal exceptions to this rule. 

The exciting causes of asthma are:— (a) Direct. (1) Irritants of all 
kinds, in the form of organic and inorganic dust or irritating vapors; (-') 
climatic influences of most varied kindB. those most distinctlv poteiit 
being «saoiiiated with dampness, excess of ozone, insufficient ventilation; 

(3) inflammatory chest affections, CKpecially bronchitis, chronic pneu- 
monia, pulmonary ftbrosis; (4) pressure upon a main bronchus. 

In this group it will be observed that the irritation which occasions 
the flpasm, is applied to the mucous membrane in the form of dust parti- 
cles, irritating atmospheric conditions, inflammatory eicitation, direct 
presBurc, or, as in the chronic fibrous affections of the lung, from mucus 
collecting in the bronchial tubes. 

(b) Uejlex oxcttation. (1) Gastro-intestinal disturbance, especially flat- 
ulent distension of stomach or bowels, and lojided colon; (2) intestinal 
parasites; (3) excitation at some higher point of the naso-bronchial tract: ' 

(4) uterine disturbances, menstrual and climacteric; (5) excitation of 
cutaneous nerves. In these cases the broncho -pulmonary distribution of 
the pneu mo-gastric and sympathetic nervoa, is affected refloxly by irrita- 
tion applied at some distant distribation of the same or of other nerves. 

(c) (Oniric excitation. (1) Pressure of tumors upon the pulmonary 
plexus or disease affecting the pneumo-gastric centre; (2) emotional causes; 
(3) morbid conditions of blood circulating through the nen'ous eontrea 
(" humoral " asthma). 

The production of asthma in association with morbid conditions of 
blood is probably of very complex mechanism. It is said that in those 
subject to aisthma the circulation of blood tainted by the products of m- 
' complete secondary digestion, causes the attack through direct irritation 
I of the broncho- pulmonary nerves, FlatuU'iit dyspepsia and irrltatiug 
uitestinal secretions are, however, inseparable concomitants of probably 
greater potency. Again, the asthma frequently observed in anemic oon- 



' Attention has recently been especially drawn to the fact that some cases of 

stbma are due to the preeenoe of nasal polypi, and to a peculiar tu:^d condi- 

n of the turbinate bones, iu fuel to irritation ot the senaory fibres of the fifOi 

t, diatribut«d to tlie nasal membrane. Hay asthma is probably in a great 

to this retlex irritiition. Dr. Semon refirs to tlie observations of Dr. 

t of Freibui-g with commendable caution in the Tear-book of Trealmtut, 

Fnom Dr. Semon'a observations it appears tliat the turbinates are 

s the bodies especially concerned in the prodtwlion ot the numerous 

' tax maladies, asthma, oough, vei'tigo, eijilepsy, etc., attributed to them by this 
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ditionu is asaociated iritli pulmonary (Kdema, perhaps bronchial cedoma 
also, and cardiac diaturbunce or disease. 

(rf) Eruptive affections of the bronchial tract. Asthma has been fre- 
queutly observed to be aesociated with ciitaneoiiB affections, eaixscially 
ecsiema and psoriiieis. Sir Andrew Clark' has recently pointed out its fre- 
quent coiicnri'cneo with articaria, and contended that the phenomena of 
asthma were mainly due to urticarial-like swellings of the bronchial 
mucous membrane, such as occur in hay fever, with which the aatlinia 
often alternates, and out of which it often comes. 1 am convinced that 
a certain proportion of the cases of asthma I have met with may be thus 
ex|)Iained. It is to be observed, however, that urticaria is itsoif a nervous 
lesion usually of reflex origin. 

SVMPTOM.1TOL0OY. — Tho subjects of asthma present in the advanced 
periods of their malady a characteristic physiognomy: — thin, of nervous 
temjwrameiit, grave-featured, with slightly depresaed angles of the 
mouth, high-shouldered and round-backed, they carry the impress of suffer- 
ing in feature and build, and one is sometimes surprised at the power of 
work, keenness of wit and cajweity for enjoyment with which those 
persons are gifted. It requires many severe attacks, however, to bring 
ubout th^e characteristic appearances, and in the intervals between the 
earlier seizures, tbere may be nothing in the physiognomy of tho patient 
symptomatic of asthma. In the latter periods of the disease, and at an 
earlier date, after having reofintly passed through an attack, tbere may 
lie quickened breathing accompanied by slight wheezing, very perceptible 
to the observer although tho patient would couBider himself quite free 
from dyspnosa. 

There is another tyjw of asthmatic, which may perhaps be distinguished 
as the gouty type, in which the patient is full-flesbed with excess of adi- 
pose tissue, especially about tho abdomen, the general build being rather 
of the short-necked a]»plectic type, than of the thin stork-like look of 
the victim of the neurotic form of the disease. The distinction is one of 
considerable practical importance. ■ 

Attack, — Patients with true spasmodic astiima may be seized at any 
time of the day or night, but more frequently the attack comes on at 
night after the first sleep. A certain feeling of oppression about the 
cheat attended perhaps with some wheezing may give warning of the ap- 
proaching seizure. More rarely the attack comes on almost instantane- 
DOsly, and without warning. Tlie sense of oppression may partially 
awaken the patient or give rise to some disturbing drtiam, and ho eithof 
starts up in a fright with the flt of dyspnoMi full upon him, or more 
gradnftlly awakens to the increasing difficulty of respiration. 

A severe attack of asthma is to the inexperienced truly alarming to 
witness; the expression of face, pale, staring, anxious and distressed, tlie 

' Piiptr read before the Bath Heetinj^ of tlie British Medical Association, ISSS. 
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mouth Blightly opened, its corners twitehed downwards with each brief 
effort at inspiration, whilst the neck muaclea start forward in violent con- 
. Tulaive action. The shoulders are rounded, the body inchned forwards, 
I and the hands rigidly gnwp some firm object to fix the aciipnliir and 
\ humeral attachments of the chest mnsclea. With the powerful inapira- 
I tory jerk thus effected the thorax is lifted en mwii>e, but tlie deepening of 
r the supra- clavicular hollows and dopreaeed lower thorax, sternum, and 
I epigastrium, biiar witness to the small penetration of air to the lungs in 
I response to all this effort Expiration is still more difficult, for the ei- 
I piratory force is, so to speak, beaten in detail. The air current in in- 
spiration starts towards [Kiints of obstruction with a force projwrtional to 
expansion. In expiration, however, each infundibular current is ob- 
structed whilst yet a feeble stream, the expiration is thus prolonged, 
labored, and but feebly and gradually effected, when, without a moment's 
pause, the quick, short, powerful, inspiratoryjerkagaintakesplace. The 
[ actual number of respirations per minute may not be increased, the pnlse 
' is, however, invariably quick, small, and often irregular and vacillating. 
In earlier attacks, more especially, there is great restlessness and fre- 
quent change of jiosture, with a disposition to lose self control in the 
desperation of air hunger. But the experienced asthmatic assumes and 
maintains some favorite attitude. The severity of attack may last from u 
few minutes to many hours, but it will be observed that even in the most 
urgent cases there are int.?rvalsof partial relasation, during which the 
breathing becomes mora easy, to be followed shortly by full intensity of 
Bpasm. 

Towards the close of the attack cough comes on, and with the expec- 
toration of some viscid mucous pellets, the dyspnoea is greatly mitigated. 
The body temperature during the seizure is depressed, cold sweats break 
out over the forehead, and the features become dusky, and partially 
cyunoaed. In very severe cases capillary hemorrhages into the conjunctiva 
have been noticed ( Walshe). The mind rarely becomes even for a moment 
clouded, however, and only in early cases does the patient sometimes lose 
that self-control which is of so much service to him in the struggle. The 
urine is generally abundant, pale, and of low specific gravity, and the 
solid ingre<iient8 are lessened (Ringer), The subsidence of the attack is 
generally graduiJ but sometimes almost sudden, with more or leas expec- 
toration, and the exhausted sufferer falls into a troubled sleep. 

Phyxical sir/wt. — During the attack the thorax is so mi -expanded, with 
but little movement in response to the respiratory efforts, the percussion- 
note is resonant, and more or less of the emphysoraa type. Careful per- 
cussion is, however, impossible and useless. Auscultation reveals but 
little or no breath-sound, beyond a short wheezing in response to the 
sharp inspiratory jerk, whilst the expiratory murmur is wholly oliscured 
by tlie prolonged cooing sibilus of varying note. The heart's impulse 
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can be best felt, and sometimoa Ktrongly so, at or below the eiisiform air 
tilage. 

Thp amount of expectoration varies with the intensity and dnratioit 
of the attack. The most character is tic espectomtion coTiHists of little 
JK-Uets about the size of a pea, and "of the consiattnce of jelly or thick 
arrowroot, of a pale irrey color, of an o|)alescent transparency, and a saltish 
taste" (Salter). These pellets are constituted of a viscid homo^iieous 
matter, containing peculiar spheroidal or elongated cell-like bodies, of 
the size of largo pus cells, but without nuclei, and with no distinct me 
brane. More or less numerous pigmented granular colls are also to ho 
seen. Slight hiemoptysis is occasionally, but rarely, observed in sevi 
cases of asthma. Where pulmonary cedcma or congestion follows upon 
M3vere attacks of asthma, the expectoration is more abundant, consisting 
of a frothy sometimes slightly blood -stainetl mucus. Fibrinous casts of 
tabes may be found in asthma sputum, but are not constaTitly present. 

After a severe attack of asthma, much prostration and fatigue is ex- 
perienced from the severity and duration of the struggle, and from waut 
of food and sleep. These symptoms will be soon recovered from, how' 
ever, but renewed attacks commonly ensue at short intervals, until at the 
end of a certain seiios the malady appears to be for a time exhausted. 

More or less wheezing rhonehi generally persist for some hours or 
days, and in severe cases it is usual to find at the bases some tine bubbling 
r&les. The percussion signs and chest conformation at this iwriod are 
those of acute pulmonary emphysema, varying in degree according to the 
severity of the attack. After a succession of attacks there is an amount 
of aciito emphysema of the lungs with cedema of their bases, and over- 
strain of the right ventricle of tlie heart, requiring some time and treat- 
ment to remove. From single attacks, even although very severe, the 
patient after a night's rest may foel quite restored. In other cases again, 
the attacks are brief, but return each night; these are eases usually in 
which the paroxysm is controlled by some remedy, and although jaded 
by disturbance of rest, such patients are able to pursue their daily work 
or pleasures. 

Periodicity of seizure is usually a marked feature of asthma. The 
seizures may bo daily, weekly, monthly, yearly, or at other tolerably regular 
intervals. A patient may suffer a series of daily sotzures, and then enjoy 
a rortain interval of freedom. It will be observed, however, with asthma 
ns with epilepsy, that as time odvanu.^ the attacks, unless influenced other- 
wise by treatment, tend to become more frequent although less severe, a 
number of minor seizures being interpolated between the more regular 
attacks, the gradually tucreasing emphysema rendering the intervals less 
and less defined. 

In the earlier years of true spasmoilic asthma, patients are able in the 
intervals of attack to take iwirt in sjwrts and exercisca, which make large 
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demands upon the reapirHtory powers. As tliu iliseufie coDtJiiues from 
year to year, liowover, it gradually entails ot-hi^r symptoms sigiu&cant of 
definite pulmonary lesions; sIiDrtiiess of breath, and more or less wheezing 
continue through the Jnterruls: the physical signs of omphysetiia remain 
permanently, and visceral congeBtion and associated dyspeptic symptoms 
become manifested. The heart especially suffers, its right Tcntricle be- 
comes dilated, systemic venous fullness ensues, and, finally, cedenia of 
extermities, abdominal dropsy witli enlarged and hardened liver, and 
albumluouH urine suiiervene, (see Emphysema, p. 119). In a certain 
number of cases of asthma, on the other hand, the lungs gite way, an 
atrophons form of emphysema appearing, which proceedB to coalescence of 
vesicles with wljaceiit pulmonary thickening, branch i-ectasis and a spurious 
kind of phthisis at one or both apices. In yet other cases, in young sub- 
jects, tlie asthma is anperseded by catarrhal phthisis, with the onset of 

I which the jiaroxyBms of asthma may wholly cease. 

The firoi/iwsis of asthma proper is estimated by ascertaining the 

II amount of physical damage the patient has as yet sustained to lung and 
1^^^^ heart. Asthma per ss never kills, nor is the asthmatic prone to some of 
^^^V the diseaijcs, e.g., tubercle, cancer, Bright's disease, which shorten life. 
^^^P His own peculiar malady is enough tor him to contend with, and it 
J^^^ enforces upon him a comparatively sheltered life. Asthma is in fact 
\ oompatahle with a life of medium length and of much usefnlnesa, but of 
I, much suffering and self-denial. Family longevity should be inquired into 
I in regard to prognosis. 

j For purposes of clinical classification astiima may bo convenjesi 

!^ divided into: — 

l^^H I. ]dio}xUhie or true spasmodic asthma. 

^^^b 2. Catarrhal ast/ima: — 
^^H Simple. DuBt. 

^^^ Bronchitic. Hay. 

r 3. Peptic asthma: — 

I Ctastro- intestinal. 

\ Humoral or metabolic. 

:' 4. Cardiac aethma. 

5. £ruplive asthtna. 
i, 6. Uramic aslhma and othtr tnxo'mic fonns. 

'!. 1. Idiopathic or true spasmodic asthtna includes those cases of trnp 

j neurosis in which no lesion can be found and in which the exciting cause 

I of the attack, if any can be found, is either some mentil or emotional dis- 

turbance, e.g., mental shock, violent emotion, severe anxiety, or if ma- 
, is of so slight and ephemeral a kind as, e.g., a brilliant light, a 
transient odor, the momentary application of cold to the purface, and the 
like. This form of asthma, as already said, can be best compared to neu- 
ralgia, epilepsy, migraine, perhaps also mania. The neurosis is inherited 
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either directly or through somo of the allied forms mentioned. The 
attacks are more distinctly periodic than in any of the other foitms of 
asthma, and with the completion of each attack the peculiar neuroais 
often BGoms to he for a time worn out. 

2. Catttrrhal asthma. — In this variety catarrhal symptoniE preceilo 
and attend those characteristic of aethma, the dyepnceic phenomena being 
duo to <lirect catarrhal irritation of the bronchial nerves, to reflex exciUi- 
tion of them through branchee more highly dirtribntod to the main bron- 
chi or larynx, or lastly to similar excitation through the medium of the 
fifth nerve distributed to the nasaX mucouE membrane. 

Brimchitic asthma is but a catarrhal affection of the bronchial tubes 
in a subject predisposed to asthma; the special character of the disease 
heuig derived from the individual peculiarity, not from the catarrhal afFec- 
tion, which coniinonly arises in the ordinary way. 

In this atrectioii during the acute stage the dyspntna is more or less 
continuous. Subsequently, with the greater freedom of secretion and 
expectoration, the dyspnoea occurs chiefly in the early morning after a few 
hours' sleep, and is duo to accumulation of mucus in the tubes, with tha 
expulsion of which the spasm ceases. 

In many of these cases there is som 
inflammatory chest attack. 

In cjises of old standing emphyMm 
attended with dyepnceal seizures of 
obelruction of the tubes by mucus disturbing tlic, at all times, unstable 
res|>iratory oquilibrium of the subjet-t of omphyfiema. Oidy in popular 
parlance can such cases be called asthma. 

Of dust attkma I have detailed a well-marked example arising from 
the inhalation of wood dust; other mechanical irritants have similar effects 
upon a certain proportion of those exposed to them (nee page 107). 

JJai/ aglkma it a disease in which catarrh of a very intense kind is set 
up in the na»tl and upper bronchial pasBagcs by the inspiration of pollen 
duat from graminaceous plants (anthoxanthum odoi-atum, species of I'oa 
and other varieties). The perfumes of various flowers and the powder of 
i{iGeauuauha are said to affect sensitive persons in a similar manner. 

Only a small proportion of those who suffer from "hay fever" or 
Bummor catarrh are afflicted with asthmatic paroxysms; and it is probahlu 
llmt the hay or other spocifle emanations produce asthma in a person 
predisposed to that malady after the manner of other irritants. 

3. Pei}lic asthnni is placed by Suiter as a sulj-variety of excito-motory 
or rL'flex asthma, in which the asthma is occattioned liy " irritation of the 
gastric fliaments of the pnen mo-gastric nerve propagated refiexly to the 
pulmonary fliaments, and producing through them motor phenomena, i.e., 
hn>nchial contnictiona *' {hic. cit,, p. 124). It is not to be doubteii that 



e evidence to he found of a former 



I fresh bronchial catarrh is often 
1 asthmatic type, which ore due to 
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many rases of asthma are to be met with which are maiiifei^tjitionB of 
dyspepsia, in the sense of some form of gastro- intestinal irritation. 

This class of peptic asthma may, however, with great practical utility 
bo enlai^ed to include cases in which faulty secondary digestion appears 
answerable for the incitement of the paroitysmB. Dr. Salter expressed 
the belief that the introduction of food frequently gave rise to asthma, 
not by irritation of the alimentary canal, but by absorption into the veins 
of materials perfectly normal to tho et^e of tho digestive process, but 
which in the asthmatic stimulated the unduly sensitive pulmonary ner\'ou9 
system to prwluce spasm (p. 3~), Certain articles of diet, especially 
saccharine and carbonaceous mattciis, prove especially irritating to some 
asthmatics. In the incomplete metabolism that is a notable phonomenon 
in the gouty subject, the blood circulating through the longs is also 
charged with impeifectly changed and effete materials. It may well be 
believed, too, that iu caaes of loaded colon, asthma ia sometimes sot up 
by the reabsorption of putrefactive matters. Whilst it is possible that in 
this " humoral " form of jieptic asthma, the offending material affects the 
periphery of tho pulmonary nervous system, it seems to me much more 
probable that the central {wrtiou of that system takes cognizanco of such 
matters, and is unduly irritated by them. 

4. Cardiac asthma is a consequence of heart failure. In heart dis- 
eases of various kinds, fatty and senile degenerations, valve disease with 
incomplete or damaged compensation, paroxisms of dyspncea are met 
witli. Most commonly tiio atfaicks occur during sleep or towards the 
morning, when tlie blood pressure ia naturally low. Signs of pasuve 
congestion of the bases of tJio lungs, and more especially ou one side, 
may generally bo detected, and some blood-staining of sputa is not in&e- 
quently observed to follow the atUck. 

o. In unerntc asthma, cedema of the lungs is generally present, [have 
seen cases, however, in which the morbid material in the blood seemed to 
he more diroctly tho excitant. 

G. Eruptiiv aslhtnn. — Under this hea<ling may be includeii those cases 
in whioh asthma is associated with cutaneous eruptions (especially urti- 
carJA) in which there is reason to suspect that the bronchial macous 
membrane ia involved, 

Treatmest. — There is no disease which is so extensively " quacked " 
iLS asthma. Persons who are the victims of the pare neurosis are amongst 
the most restless of mankind. Their temperaments are ofteti of the highly- 
strung nervous type, and whilst they are gifted with much courage, en- 
durance and determination, they possess little faith, many friends, and 
much credulity. The practitioner who would guide these sufferers, most 
himself have cioar opinions respecting the salient points in treatment, 
and must bo patient in hearing and endeavoring U> understand the in- 
dividual oiperienoo of the patient himself. 
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Tho treatment of urthmu must bi' diviiled into climiitic, iinti-s]>asmodic 
and remedial. 

Cliviatic treatment consiets, firstly, in tlio removiil of tlie patient from 
thoae external surroundingB which appear to Iiave lod up to his attack, 
to more favorable conditions of residence, e.^., from a dusty to a pure 
atmosphere, from a cold, damp house oi locatlity to a dry soil and a well- 
ventilated and cellared liouse with no trees, unless they be of the pine 
tribe, in near proximity. 

Secondly, to te!l with precision what locality will suit a given individual 
with asthma Is very difficult; there are idiosyncracics in each case, and no 
asthmatic should burden himself with a house until he has Jirst tested the 
locdity by residence there for sonic time. 

There are, however, certain climates which are most likely to prove 
beneficial for asthma patients. (1) Uournemouth, the St. George's Hill 
neighborhood ot Weybridgo, Faniborongli, and Bagshot districts, may 
be named amongst English localities, and Arcachon for the winter and 
spring abroad, as placefi which are under all circumstances preferable to 
cold, damp neighborhoods, but as being best adapted for the purest forme 
of asthma in which the neurosis is most marked. 

(2) Torquay, St. Mary Church, Pau, Cimiez, Hyeres, Algiers, are 
varied resorts adapted for winter residence for the mixed catarrhal forms 
of asthma. 

(3) Experience teaches a certain number of asthmatics that a sea 
voyage does most for them, and in such cases the cure may best he thus 
started. Ons<« of dust and hay asthma are espeeiallr suited for this plan, 
as also are cases in which the first seizure h&a been traceable to a nervous 
system broken down by anxiety, overwork or excesses. 

(4) lu young subjects with as yet no marked emphysema, the rarefied 
airs of St. Moritz, Davos, Wieaen, yield good results, and in the hot 
months they may be resorted to with advantage by some older subjects. 
Ilkley, Bon Kliydding, and Dartmoor, are very suitable situations for 
convalescent asthmatics in tho summer season. 

(5) A considerable number of asthma patients do beet in towns, being 
chiefly cases of those who have removed from more or less damp localities 
surrounded by trees. As a rule asthmatics (and indeo! all chest invalids) 
should repair to largo towns or sea-side resorts in the late autumn, and 
perhaps t)ie lat« spring. 

Medicated air* find baths. — In cases of catairrhal asthma and in those 
in which a gouty element, or an association with eczematoiis eruptions or 
nrticaria. can bo observed, a short, two or three weeks' summer course at 
Mont Dore, Aix les Bains. Allevard lea Bains, or r)ax, will be attended 
with long-con tinned Iwnefit, the course at one of these bathing resorts 
being followed up by a further sojouni nt some bracing place, e.g., Eanx 
Bonnes, Caiitcret. Spa, or the Swiss mountuius, or returning homo to 
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Hkley, Ben Rhydding, Braemar, or other moorland diatricta of Yorkshire 
or Scotland. A course of Turkish baths in Lo'iidon, Kanisgate, or Bon 
Rhyddiug, for those who cannot get abroad, sonietimes proves of gr«it 
I have in some citscs seen much benefit from the me of ihe 
eompreaeed air baths at Ben Rhydding. but I can only mention this as nn 
empirical fact. Minute traces of arsenic mingle<i with the vjipors at the 
Mont Dorc baths, are rogarded as answerable for their good effects, and at 
Allevard the sprayed air of the inlialation chambers is decidedly cliargod 
witli sulphuretted hydrogen. This latter treatment is most adapted for 
the chronic bronchitic forms of the disease; at the other places probably 
tlie sweating of the skin and bronchial raenibranes constitutes tlie cliief 
remedial factor. 

Regnlation of Hie digestive function, — Not less important than the 
selection of a suitable climate, is the careful regulation of the digestive 
functions of the asthmatic. In a large proportion of cases the exciting 
cause of the attack is some error in digestion, whilst in all cases the diges- 
tive function ultimately suffers, and reacts unfavorably upon tho spas- 
modic troubles. In cases in which there is excess of uric acid or urates, 
and a disposition to flatulent dyspepsia, cutaneous eruptions, etc, sweet 
wines, raw fruits, sugar, cooked butters, pastry, should be oxcladed from 
the dietary. Very slow eating should Iw strictly enjoined, and the staple 
food, including a moderate supply of meat, should be taken by the mid- 
day meal, only the lightest possible diet being allowed later in the <]ay. 
An alkaline bitter may often be tikken twice a day with great advantage 
when the tongue is red and coated, bismuth being added when there is 
gastro-dynia. 

The liver and bowels require careful attention, very small doses of 
mercurial being useful from time to time, whilst in these, as in all neurotic 
subjects, large doses of this drug are positively liarmful. A sulphate of 
Boda saline should be taken in hot fluid in the morning after each dose 
of mercurial. If the rectum be loaded, relief should be effected by 
enemata rather than by violent aperients. 

When the tongue is fairly clean, or at all events when the practitioner 
is satisflod that the primie via are efficiently acting, a course of arsenic 
is often of tlie greatest service. 

Treatment of the paroxygm. — Most commonly the practitioner makes 

.his first acquaintance with the asthmatic patient when the {laroxysm is 

at its height, A few questions as to duration of attack, preceding attacks, 

and circumstances and symptomB immediately antecedent to present seis- 

ure, will sutRce to direct a rational and safe treatment. 

When irritating matter is present in the stomach, whether in the sliape 
of undigested food or irritant catarrhal mucus, an emetic of twenty grains 
of ipecacuanha, or a subcutaneous injection of jV to J^ grain of apomor- 
pliia, will give prompt relief by its removal. Warm water, with a little 
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carbonate of soda, should be given to encourage a thorough eloamiipo of 
the stomach. In cases of catarrhal asthma during the paroxyEtn ten 
minims of ipecacuanha wine, witli fifteen or twenty minims of ethereal 
tincture of lobelia, given every half hour for two or three doees, then 
every liour or two hours, wUi often prove serviceable. The fluid extract 
nf Grindelia Kohusta (U. S. P.) in fiftean minim doses, may be sometimes 
substituted tor the ether. 

In the choice of sedative remedies, a careful judgment must first be 
arrived at as to tlie amount of tubal catarrh and soerution present. The 
well-known " cures " of asthma, appear to owe their efficacy partly to an 
evBcuant, partly to a sedative action. The fumes of the "Himrod," 
" Green Mountain," " Chester," and similar powders first excite more or 
less cough, after which, and especially if expectoration be effected, the 
8])asm yields. A powder containing four dracbms of powdered stramo- 
nium, two drachms of each of powdered nitre and aniseed, and five grahis 
of tolweco is a very efficacious cflmhination, much usetl at the Brompton 
Hospital. A teaspoonful of this powder should be made into a conical heap 
on a plate, lighted at the summit, and the fumes inhaled through a large 
inverted funnel. In the more purely nenous forms of asthma, when as 
yet there'is no secretion present, more purely sedative remedies must bo 
used. 

By closely shutting the room and filling it with the fumes of nitre,' 
the asthmatic sufferer will sometimes gain relief and rest. Salter con- 
sidered nitre thus used a i)owerful Kcdative; but it must be confessed that 
its mode of action is obscure; its efficacy in certain cases is, however, un- 
questionable. A little chlorate of potash may sometimes be combined 
usefully with the nitre (about one dnvcliin to the ounce). In the full 
height and intensity of attack, iodide of ethyl, nitrite of arayl ' or chloro- 
form may be inhaled with temporary advantage, and the true spasmodic 
nature of the affection will be well demonstrated by the complete subsi- 
dence of the sibilua under the influence of chloroform. The effect of 
these drugs is as a rule very evanescent, however, and their use is only 
desirable to mitigate extreme symptoms, Nitro-glycerine and nitrite of 
sodium have been recommended. 

Joy's cigarettes and Savory and Moore's datum tatula cigarettes will, 
provided the patient can inhale the smoke into the lungs, in many cases 
give great relief to the urgent Hymptoms, tlieir efficacy being due to stra- 
monium and, probably, some opium combined. 

In severe cases an almost unfailing remedy is morphia nsed suboutnne- 



' Four ounces of nili 
out into 11 soup plal«. 
njuam at tour incliea. 

'Convenient flve-drop capHules of tlkeae last 
mwJe by Hartiadale ot New Caveadisli Street. W. 



! ot potUHh ilissolved in hall a jiint of boiling water, pour 
III draw through thick blutlint; paper, dry and cut In 
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I oualy in dosee of from ]; to ^ a grain. Morphia is a remedy wliJcb, frutii 
the immediate relief it aSorda. is apt to be given somewhat reckleeely, and 

to bo called for by the patient peremptorily without counting the cost in 
after consequonoca. The drug, however, eliould be used with caution, 
r not a few casualties have iirisen from its employment. In catarrhal 
Bes it should not be employed, and in the most purely neurotic cases, 
f for the relief of which it is best adapted, it ia a demoraUzing remedy. In 
f fact the emplo}-ment of morphia in asthma is exactly comparable to its 
I iienralgia; prompt in relieving, it lowers nerve tone, hampers 
I secretion and increases liability to recurrence. The tendency of the 
patient is increasingly to 0y to tho use of the drug for trivial attack)*, 
until custom renders a lurge and dangerous dose necessary. In certain 
• cases the drug is necessary; they are exceptional, however, and in such 
s the most strenuous effort* should bo made by the practitioner to 
! his patient out of the conditions to which the asthma appears 
attributable. Hypodermic injections of atropine j-iirA P"- *™ some- 
times useful, and are not open to tlie same objections as morphia. 

Chloral in full doses of fifteen or twenty grains every four or sii hours 
is also efficacious in pure astlima, and it may bo used also in the catarrhal 
forms; its administration, however, requires strict medical supervisiou 
Biu) very precise directions.' 

In hay asthma Salter recommends tobacco smoking continued to the 
development of symptoms of collapse. The remedy ia only serviceable 
to those unaccustomed to smoking. 

In cases of catarrluil asthma especially, and in some other less-defined 
oases, one of the moHt valuable remedies is iodide of potassium, in com- 
bination with stramonium. The iodide is especially indicated in those 
cases in which there is a nightly paroxysm, but in which there is a per- 
ceptible dyspncea and wheezing throughout the day. 

Throe to five grains of iodide of potassium, with i grain of extract of 
Btramonium, should be given every three or four hours during the day, 
e.!}., 8 a.m., 12 noon, 3 p.m., (J p.m., 9 p.m., so as to administer some 
twelve to thirty grains of tlie salt, and two to three of the extract, by bed- 
time. After a day or two, when the patient suffers slight iodism and the 
physiological effect of the stramonium upon pupil and throat becomea 
apparent, the remedy may be continued in half doses. In tho many cases 
in which this remedy provea valuable, it should bo commenced on the 
first approach of asthma phenomena. In some cases in which asthma 
has been contracted in malarious climates, or in which a neuralgic ele- 
ment is traceable, quinine may bo usefully given in combination with 
iodide of potassium. Five grains of salicylate of quinine in pill (with 

'No doubt "BromiJiii." t^onsistitig of chloral, gr. xv. ; pot. hromid. gr. iv, ; 
exl. cannabis ind., gr. i ; ext. Lyoscyumi, gr. i, in each II. I }., will becoine mudi 
used in astbma. 
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citric ftcid) may be taken three times a day, either at separate times or 
with each dose of iodide. 

Alcoholic Btimnlante should only be given in aethma when necessary 
as a restorative and in small doses. Strong coffee is of great value as & 
restorative after a severe paroxysm, and in some ciisca it distinctly retievcs 
spasm; or caffeine, of which two or three pills of H grains each, made 
with glycerine of tragacanth, may be taken for the same purposes. After 
an attack of asthma, es[>ocial]y if it has been severe and lias left any pul- 
monary oedema behind, it is good practice to give small doses of digitalis 
(five to ten minims, throe times a day) to restore tone to the heart and 
small vessels. 

The digestive system requires careful looking to; the secretions will 
necessarily liave become disordered by the drugs used for the relief of the 
paroxysms, and by the venous conjootion of viscera necessarily attendant 
upon the impeded pulmonary circulation. It is probable, too, that the 
function of the pneu mo-gastric nerve becomes seriously enfeebled for a 
time by the attack and the remedies. A little pepsine and hydro-chloric 
acid after food, in combination with nux vomica or quinine given an hour 
or two before food, prove very serviceable. The most careful considera- 
tion must immediately be given, however, as to wliether the patient cannot 
be moved to a more suitable locality, and this may in some cases be wisely 
effected, even in the midst of an attack. 
12 
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Ow mspecting the lungs of one wlio has died of phthisis, we meet with 
» very great variety of appearauces, which may, nevertheleaa. be recognized 
sa the results of a comparatively few morbid proceescs; we see consolida- 
tion of the lung in every atage of formation, decay, and removal; and, 
glancing at the emaciated form before as, we have a very practical defini- 
tioii of Phthisis Pulmonalis, viz, :— progressive consolidation and decay 
of the lung with jirogreeaive wasting of the body. 

The exact nature of the morbid processes which lead to this destmc- 
tion of lung and waste of body, whatever their etiological origin may be, 
are of two kinds, 1. Inflammation affecting with different degrees of 
intensity the different tissues of the lung, and running an acute, chronic, 
or chequered course. 2. A new growth — Tubercle— with its characteris- 
tic granulations disBcminated through the lungs, or collected into nodular 
groups, or mingled with inflammatory changes, developing into fibroid 
tissue, or immediately undergoing necrotic change. We may meet with 
either of these processes in the acute or chronic form without any admix- 
ture of the other, but it is comparatively rare to meet with chronic tuber- 
cle unmixed with inflammatory changes. 

It may be here recollected tliat fatty degeneration is one of the conse- 
.quences of inflammation, and is the means by which the products of 
hiflammation become eliminated or absorbed, or for a time sequestered 
by caseation.* The tendency of all new growth is also sooner or later to 
fotty decay, and in tubercle we find a special aptitude in this direction, 

a cellular neoplasm devoid of vessels. There are furthermore- 
two conditions so inseparable from phthisis as to constitute a part of its 
pathology, viz. : — 3. The respiratory movements of the chest cavity with 
their attendant mechanical effects ujwn the lungs anil pleura under in- 
fluences of disease. 4. Tlie penetration of the lungs by specific and 
putrefactive organisms. 

1. The infiammatory process takes the largest and most important 
share in the production of the various appearances met with in phthisical 



' It lias been raceutl; held that there in something speciHc in easeous chaagv; 
indeed, that this chang* is at least in great part brought about hy Uie action ^" 
minute organisms, or their gei'ms, the bacilli ortuburele. I have failed ia 
deavor to find anytbiag taogible id this liypolhesis. 
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longB; it ia the destroying element in this disease, as vae long i^o pointed 
ont by Addison. ' It may. thorfforo, be appropriately epoken of first. 

Witli that form of inflammation of the lung — acute sthenic pneu- 
monia — agreeing in many of its characters with an acute specific disease 
(e.g., idiopathic erysipelas), wc have but little to do in dealing with cases 
of phthisis; we only meet with it as an exceptional complication. A 
pereon affected with acute baeic pnenmonia who is already cachectic, or 
rendered so by neglect during the dii!easc, may become phthisical; some 
cases-of basic phthisis hare this origin. But the pneumonia which is the 
moat constant element of true phthisis, and which will indeed, as already 
hinted, be found the main factor in the more chronic and cachectic forms 
of basic lung disease, is of a very different kind; its onset is usually in- 
ddiouB, and its origin appears to be generally by extension of a catarrhal 
process from the finer bronchial tubes to the interior of the alveoli; hence 
its name — calarrlitil pneumonia, or as it might be termed, broncho- 
alreolitis. This form of pneumonia is essentially lohular, although the 
coalescence of many adjacent lobules may cuut^ the consolidation of a 
whole lobo. The alveoli are affected hy this inflammation with all degrees 
of intensity, from mere superficial catarrh causing slight epithelial dea- 
rjuamation to the most deeply destructive involvement of their walls. 

In the simplest alveolar catarrh the cellular products may escape with 
the expectoration, leaving the alveolar wall undamaged. In the next 
degree of intensity, the alveoli and minute bronchi become blocked with 
Iho large granular cells, which are produced in great abundance, and 
which may perchance be miuglcd with a few leucocy*«8. These cells, 
thus stuffing the alveoli, almost immediately begin to undergo fatty de- 
generation — the process by which resolution is naturally affected. Ttey. 
may liquefy, and be partially absorbed, partially expectorated; but the 
alveolar walla have been damaged, and permanent local collapse remains 
behind from their agglutination. This is the natural cure of the diseuae 
ill this degree, the slightest degree that can bo called pjitliisis. 

More commonly the cellular products, after having undergone com- 
plete fatty degeneration, become inspissated by absorption of fluid matter, 
and remain for a long time — jwrliaps for the lifetime of the patient — in 
tho cheesy condition, or subsequently become cretaceous. This may be 
called natural arrest by obsolescence, and these cheesy masses are com- 
monly looked upon as " old tubercle." 

In the still more intense degree of the process — catarrhal alveolitis — 
now under consider.ttion, the alveolar wall is dee])ly involved in the in- 
flammation, so that it subsequently undergoes fatty degeneration together 
with its cellular cont^-'nta to an extent which varies with the intensity of 
tlio process, and bn-aks down in tho subsequent liuuefaction, gradually or 
rapidly according to circnmstances. 



' Collected writin)>it publbihed by New Sydenham Society, p. S& 
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^^^H The elastic tissue of the lung takes no active part in any of its infli 
^^^Bmntorj processes; it escapes but little aitered when the alveoli 1 
^^^B down, and thus, on being recognized in the sputa, affords certain ovidcnce 
^^^H of pulmonary destruction. It will, of course, be understood that there 
^^^B ie no real tine of demarcation between tlie degrees of severity above do- 
^^^B loribod separately. The intensity of the first attack may at onco deter- 
^^^1 nine the depth of injury, or the lighter may gradually pass into the graver 
^^^H degree. 

^^^1 But in addition to the parenchvma proper of the lung, which, with its 
^^^H epithelium, is the special scat of catarrhal pneumonia, there is the fibrous 
^^^f stroma, if one may so style it, formed by the interlobular areolar tissue, 
I supplying alieaths to the vessels and bronchi, contributing also to the 

^ formation of the alvcoU, and intimately connected at the sur&ice of the 

I lung with tiie investing ])Ieura. It could not be expected that an inflam- 
mation of the lung of any great severity wonltl leave this widely spread 
tissue untouched; and it might also be anticipated, on reflection, tliat a 
tissue thus, comparatively speaking, deeply placed would, as a very general 
rule, only be affected secondarily to disease ,of the parenchyma or pleura. 
Prom this interstitial tissue under conditions of inflammatory irritation 
»re derived, in great part, the tough, flbrous, pus-secreting walls of cavi- 
ties, and the trabcculse which for a long time resist the most severely 
destructive processes. The inflammatory process in this tissue is, as a 
xnle, a much more deliberate one; even when in a state of active ulceni- 
tioii, as in the walls of some cavities, the destruction is molecular, sphu- 
crlus is rare. Inflammatory reaction in this tissue, indeed, more gener- 
aliy partakes of the cliaracter of growth under irritation, producing a 
more or less general condition of fib-osi» of the lung. Decay, however, 
in most instances, finally sets in; the fibrous tissue, at first merely h^Twr- 
plaetic, loses its characters as such; its nuclei, at first very abundant, 
^^^ f{radnally fade; its fibres fuse into tough homogeneous bands, and In 
^^^b their turn become granular and fatty, and finally crumble away. 
^^^P The various primary diseases — catarrhal pneumonia, croupous pncn- 
^^" monia, chronic tubercle, pleurisy, etc., — upon which pulmonary fibrosa 
supervenes, are thereby marked by clinical features of great interest and 
of significance for prognosis. But sometimes the fibrosis is so extensive 
as to become, whatever its origin may have been, the essential disease. 
Such cases have been very conveniently classified sepanitely by Sir Andrew 
Clark under the term "fibroid phthisis." lie regards the disease as 
Bometimos of idiopathic origin, or — what amounts to nearly the same 
thing — as a disease which progressively invades and destroys the lung 
from some one point of origin, as a local pleurisy or bronchiUs. 

2. In order to apprehend the nature of tubercle, its relationship to 

other products of pulmonary plithisis. and some of the most important 

I waj-s in which it extends and is disseminated, we must recall to mind that 
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the whole Inng is pervaded in every crevice of its structure by lymphatic 
tissup, consisting of brtmched protoplasmic cells eominunicatiiig with fine 
tnhoB and interstitial spaces occupied or lined with endothelial cells,* 
The characteristic form of tutercte is tlie grey graimUition, a hard, eeml- 
tranBparent, cartilaginous- looking nodule of about the size of a piii-hcad, 
intimately connected with the Burrounding tissue. Each granulation 
(■onsistB essentially of a collection of small, rounded, lymphoid cells with a 
delicate reticulated stroma, the cells being derived by multiplication prin- 
qijialiy from the lymphatic elements of the lung; no vessels are present 
in tubercle, although a vascular zone sometimes surrounds young g^nu- 
lalions,' From their close contiguity to vessels, however, the nutritive 
supply of the granulations is assured until from the dense multiplication 
of cells their central portions suffer deprivation. In the centre of tha 
small collection is usually to be found one or more "giant cells," irregu- 
lar masses of protoplasm enclosing many nuclei, with a more or less 
branched outline, which blends with the stroma of the tubercle. Hamil- 
ton ' regards the giant cell as an essential part of tubercle, and maintains 
that the pecniiar fibro-cellular texture of the granulation is evolved by 
development of the periphery at the expense of the central protoplasm of 
the " eell. " Zicgler ' and others ' are of opinion tliat there is nothing in 
the nhapo, size, or characters of the cells, absolutely significant of tuber- 
cle, the giant cells being found in many other morbid products (a fact 
which Hamilton admits), and not being necessarily present in the tuber- 
cular granulation. The grouping of the cHls to form a definite nodule of 
a certain size which is avascular, and tends to necrotise in the ceutre, 
constitute the features peculiar to this neoplasm. Moreover, when sub- 
jected to proper staining processes, one or more tubercle-bacilli will 
probably bo detected in the nodule, particularly within the giant cells, 
Wliilet Dr. Burden Sanderson lias especially observed the sheaths of the 
minute brouohi as favorite sites for the origin of the tubercular granula- 
tions (there being, in the guinea pig at all events, minute gland acini in 
theso situations). Dr. Wilson Fox lias, on the other hand, pointed out s 
remarkable obstruction to the minute vesBcls of the lung as most charao- 
tcristic of the tubercniizing process. Dr. Klein has also shown that the 
ultimate branches of the pulmonary artery become lioth invaded by the 
growing adenoid tissne from without, and thickened and obstructed at 

' For the development and further organization of tliis lymphnlic, new growth 
is rtH|iurKU " no more than Iho presence, at the seal ii[ tln^ iVriliilion, of a pre-ex- 
isting elemeDt of Uie group of connective- tissue corpusclL's uiiJ endothelium.' 
Buhl, quoted by Klein, op. cit., part ii., p. 68. 

' Vidf plate v., f1^. xxiii. of Klein's work. 

■ Hnniiltun, Patliulugy of Bronchitis, Cntarrlial Pneumonia and Tubercle, pp. 
I7S-m, 188S. 

* Zicgler. Pathological Anatomy, part i.. p. lOG, 1883. 

•Prof. Sto, PhtiHic Bociilaire, [i. 42, 1884. 
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pointe by proliferation of the endothelial lining of their own inner ct 
The alveolar walls, thu peri -bronchial, peri- voecular and snb-plearal tissue^- 
arc then the seats of tubercular growths; but under special circumstances 
of irritation tubercle may be developed upon the surface of the pleura 
from the endothelial cells of the stomata; this growth may similarly in- 
trude into the alveolar Epaces from one point of the alveolar wall, as d»* 
Bcribed nud figured by Hamilton, p. 181, fig, 57, or possibly by outgro' 
from the iiseudo-e^pmatous processes which normally penetrate to 
alveolar surface. It would seem then, that, broadly speaking, tlie seal q) 
tubercle i» the interstitial connective tissue ofilie Inng, 

Under favorable circumstances' tubercle undergoes development inl 
a peculiar form of fibroid tissue, at first very recognizable from ordi 
hyperplastic fibrous tissue, but which subsequently becomes couve 
into bands or tracts of uniform Ijomogeneons texture, anti finally As^\ 
erates and is removed. This development of tubercle, before its final 
decay, has hardly been sufficiently insisted upon as an essential character 
always obBcrvable if circumstances permit the attainment of the necessary 
stage. It is, however, in strict accordance with the lymphatic gland type 
of this morbid growth, and it is of some importance as afEecting the 
cUnical cliaracters of chronic tuberculosis. In acute tuberculosis, the 
patient does not often live long enougli for any process of the kind to 
take place. In chronic pulmonary tuberculization, however, and when 
tubercle attacks a lung rendered quiescent by previous diseasOj the atagfl«L 
of development of tubercle into fibroid tissue may bo seen. 

The anatomical rclatiouBhip of tubei-cle to phthisis and to tubercaloua. 
respectively is a question upon which very conflicting opinions have boan 
expressed. Until the time of Addison, and indeed up to the researches 
of Virchow upon tubercle, Laennec's views held good, and the t«ndet)oj 
is now to return to them and to regard tubercle as the anatomical lesion 
of phthisis, and its caseation and softening as the cause of the Imig d»^ 
struction in tluit disease.' It was not long after Baylo's and Ijocnneo^ 
teachings became known before the " tubercle corpuscle " was discovered, 
and the revival of the views of the great French pathologist received sup- 
port from the discovery of the " giant cell," still regarded by some as tb* 
criterion of tubercle. Uut unquestionably the pathological observations 
of Buhl, and the eiperimenta! inquiries of Villemin and liis many fol- 
lowers, and finally the discovery by Koch of the tubercle bacillus have fur 

' The d^ath sjiil removid of tubercle may be greatly hastened by associated in- 
flammatoFy processes. 

' "L'unit£ de la phtisie compreaant toutes ces manifestatioDs ai^fis et clir^ 
niques; ii n'exiBte plus de dualisme entrc Ic tubercule et tu pneiimonie c«a6eu<M, 
ni de diBtJnctloa eDti^ lii plitisie tiirberculeuse et la phtisie inflammat<iir«, 
pneuinoaie ois^euse ayunt elle-m^me 1e bncillG comme t6moin constant, 
origine uerlaine ; lu patliologie exp^rimeutale ea luuruira la preiive." 
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outweighed all blBtoIogical considerations towards reeuscitating the doctrine 
of lAennoc with regstrd to tho essential unity of the lesioits of phthisis. 
The difference hietoiogically between tubercle and catarrhal pneumonia 
is, however, enormous, and it is to me inconceivable how the two can be 
jumbled together as one product, even though thej are often found in. 
close association under apparently similar etiological conditions. 

If we regard the lymphatic elements which everywhere pemide tha 
lung aa the liistological source of tubercle, it is easy to conceive that we 
may have tubercle not only in the form of isolated nodules (miliary tuber- 
cle), hut alBO in a moro diffused form thickening alveoli and consolidating 
the Inng by more or less extensive tracts of adenoid tissue (diffused 
tubercle). 

It is impossible on anatomical grounda logically to refuse this admis- 
Bion, and it is in iihis more liberal acceptation of the term tubercle by 
Dr. Wilson Fox, that one step on the return to Laenneo's view may bo 
regarded as Imving been taken. Let us, however, in this connection 
carefully not* the difference between the terms tubercle and tubercuhsin. 
Tuberculosis is a disease-process of the definite nature of which we are 
daily becoming better informed, tubercle is a disease- product. The pro- 
cess tuberculosis may be said to consist iu the more or less wide or uni- 
versal dissemination through the body of a poison-influence which results 
in an outbreak Uirough the infected region of innumerable tubercle 
growths. But tubercle may arise locally by direct infective irritation, and 
may thence occur not in isolated granulations but in the more diffused 
form. 

Hence there need be no ambiguity about tho term tuberculosis, which 
signiliea an acute and more or less general outbreak of miliary taberole, 
whilst tubercle itself, which in the form of the miliary granulations is the 
osecntial lesion of tuberculosis, may yet arise locally, outside, as it were, 
the general system. 

3. The respiratory movements of the chest cavity take part in tho 
pathology of ])lithisis as of other chest diseases, but in a more marked 
degree. 

Tho real explanation of the recurring pleuritic pains and adhesions in 
cases of phthiais is, that when a portion of lung becomes damaged in tex- 
ture by disease it ceases to follow accurately the expansile movements of 
the chest-wall; a certain gliding or rubbing motion takes place between 
the two normally corresponding pleunil layers at this point;' friction, 
' Host authors state that a gliding movement oaturally lakes place between 
ttie two pleural Murtitces. I am myself inclioed to think that in perfect health no 
»ucb motion occurs, but that the expanding lung accurately follows the expatu 
■Ion of the cheat. Whether this correspondence in expansion be perfectly oocu- 
mte or do, the gliding and friction niunt be ftreatly exag^rated over tlie re^on of 
' portion of lung, and the explanation of odhoBions in iJie text remaina 
good. 
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local plouritis, and adlieeion reBnlt. We can readily nnderatand, there- 
fore, how it ia that a friction sound is often the first evidence we get of 
local pulmonary disease, and that a new friction sound generally means 
more tlian mere dry plcuriBy; it means, in fact, an accession of lung 
disease. 

When the lung diaeaae is of a very chronic, indurative, contractile 
cliaracter, the effect of the continued inspiratory efforts to expand the 
toughened lung ia to stretch out the adhesions and to separate the plenral 
layers to a certain extent; the further contraction of the lung continues 
the process, so that the parietal and visceral pleiine may become separate*) 
by a considerable interval of half or three-quarters of an inch. This space 
is at first filled byserouB fluid effused into the meshes of the areolar tissue 
of the stretched adhesions. We thus get the oedomatous pleura. At a 
subsequent stage, however, of the disease, by the continued growth of 
the areolar tissue, the whole space becomes occupied by tough fibrous 
tissue, and the two layers become completely welded together into one 
uniform fibrous thickness. That this is the rfeal history of the enormous 
thickening of tho pleura in many cases of chronic phthisis I have satisficl 
myself by repeated observation.' 

It has seemed to me that thickening of the pleura has been regarded 
too much in the light of a dangerous pathological process, liable to extend 
into, and by its contractile power to compress, the proper lung tissue, 
whereas it will be found on careful examination to be most generally a 
condition secondaiT and quit© subsidiary to the lung disease. 

In primary pleuritis the thickened pleui-a is produced in a different 
way. Alter absorption of the fluid a certain thickness of lymph often 
remains between the two layers of the pleura, into which the granulations 
from each surface penetrate, and finally unite, completing the adhesion. 
There are many cases of phthisis of tho pneumonic kind of tolerably 
acute progress, and attended with little contraction, in which, though tlw 
pleural surfaces are inflamed and covered with finely granular lymph, 
they do not become united. It is in these cases that pneumo-thorax is 
especially likely to occur. 

The constant movement of the lungs no doubt goes far to modify and 
hasten the jirogress of morbid processes going on within them. Let us 
think of the lung roughly as an intricately infolded membranous surface, 
closely allied to, and continuous with, the bronchial mucous membrane, 
but peculiarly rich in blood vessels and lymphatics. The products of a 
catarrh affecting the larger bronchial tubes c;in bo readily expelled with- 
out difficulty or danger, but a much greater difficulty attends the removal 
of the products of a similar affection of the alveoli. Indeed, it is accom- 
plished only in small part by expectoration; those portions which are not 
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readily liquefied and absorbed are apt to acciunnlate, and by their aiitisG- 
quent decay to irritate the alveolar wall and to set up iu it tliose prolifera- 
tive and inflammatory changes which constitute local "tubercle" — ^juat 
ae the retained secretions of a eobaceouB follicle may give rise to the acne 
pustule. The thickened alveolar walls in their turn degenerate and soften 
or Bupporate, and in these few changes occurring in numerous centres 
corresponding to the lobular groups of alveoli, we find the very basis and 
foundation of the cliief morbid results of phthisis. Add to this group of 
changes the definite growth, miliary tubercle, which may arise in the 
neighborhood infected from the caseous foci, or which may spread 
throughout the system from such centres; — in a word, add a description 
of what we understand by the term tuberculosis to the phthisical changes 
we have enumerated, and all the active processes which produce pul- 
monary destruction in nine out of ten cases of consumption are summod up. 

The ceaseless movements of the lungs and the constant access of air 
to the diseased surfaces, keep up the suppuration and maintain the ten- 
dency to the absorption of septic matters, and by the inlialation of por- 
tions of sputa, laden with acrid and sjiccific poison to distant parts of the 
lungs, the lesions of phthisis are furtlier propagated and disseminated. 

4. The penetration of the lung by specific and putrefactive organisms 
thus brought about results in clianges of two kinds, each very decidedly 
influencing the clinical features of the disease. 

(a) In the excavation stages of phthisis the morbid seoretionB are neo- 
eeearily invaded by putrefactive bacteria. 

(&) A special organism regarded as peculiar to phthisis, finds its way 
-chiefly by inhalation, sometimes also by other routes to the lung. It is 
held by some observers to l>e primary to the lesions of phthisis, to be 
indeed the germ of that disease, others again regard it as an epiphyte to 
the generation of which the phtliiaical soil is specially favorable. 




CHAPTER XVI L 

ETIOLOGY OF PHTHISIS. 

The tendency of modern inquiry is to riiuge all the conditions which 
have been hitlierto regnrded as caaaitive of plithisia on the side of pra- 
dinposition, i.e-, ob condittouB which bring about s, etatc of receptivity, if 
I may say so — a capacity on the part of the tiseues to receive and harbor 
vith hospitality a certain organism, and on the other hand to regard the 
txciting caute as one and single — that organism, tlie tubercle bacillus. 

That there are difficulties in the way of accepting this view I shall 
point out, but it is based upon the results of careful observation and ra- 
searches extending over many years. 

It is impossible at the present time to discuss the etiology of phthins 
without 6r8t facing this question which is at tlie root of the matter, vtx.: 
— The relationship of the bacillus tuberculosis to the disease. 

The specific nature of tubercle which was believed in by I^ennec asd 
by others long before his time, may be said to have been first demon- 
strated pathologically by Buhl in 1857, when he pointed out that an out- 
break of tuberculosis was almost always attributable to tho previoas 
existence of caseous matter somewhere in the body. ViUemin advanwd 
the question a stop further in 1865, by showing that caseous matter intro- 
duced into a healthy animal, produced tuberculosis, aud that therefore 
tho tubercular virus dwelt in caseatod pro<iuctB, The announcement of 
Villemin's discovery by Mr. Simon from the chair of the Pathological 
Society of London, was followed by numerous eiperimenta, confirmatory 
and otherwise, by competent observers in this country; the general result 
being that Villemin's conclusions were substantiated. Some further oi- 
periments suggested that matters other than Cuberoular, when introduced 
into animals prcdisirosod to tubercle, set up at first local, and then more 
diffused tubercle, but quite recent researches point to the probability of 
there having been some fallacy in these experiments; for due precautions 
being taken to use perfectly clean instruments and vessels, and to exclnde 
all tubercular animals from the neighborhood of those under operation, 
inoculation with materials other than tubercular failed to produce tuber- 
culosis.' Fresh point and prociaioti were given to the conclusions of 
Villcmin by Koch's discovery in 1883, of tho presumed morbific agent in 

'Fop original experiments bearing upon this poiol, anrl for an admirable 
resume of the reccut litoraturE of the subject, see paper by Dawson Willionu, 
M,D., in the Pathological Transoctiuns, vol. xxxv., p. 418. 
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the tranemisBion of tubercle, viz., the bacillus tuberculosis. In this 
bacilluB, in tlie (pinion of Eoch and his followurs, dwd! the virus and 
potentialities of tubercle. 

The main facta with regard to the life history and potentinlitiea of the 
tabercle-bacillus may be stated as follows: — 

(1) The tubercle-bacilluB is a minute rod-shaped fnngiia, mcuBuring 
from l)'003 to O'O035 millimeter in length, and about one-third that 
mesBurenient in thickness. The rods are straight or sliglitly enn'od with 
ronndeil ends, and often enclose bright, spherical, spore-like grannies of 
uniform size, arranged in linear aeries, and separated from one another 
by hyaline intervals. After having been stained with methyl blue, fuchsin 
or magenta, and then washed in nitric acid ten per cent., they retiiin the 
original dye, and are thus dlatinguiahed from any putrefactive or other 
bacilli. ' 

(2) This Organism is only capable of growth and multiplication under 
culture in blood serum, or animal broth, at a constant temperature of :K)° 
centigrade. It is of comparatively (to other bacteria) slow growth, and is 
unable to continue \ta development in decomposing fluids in the presence 
of more rapidly growing putrefactive liacteria. (Koch.) 

(3) All the conditions essential for the development of the bacillns, 
are, so far aa its life history is known, alone to be found naturally in the 
animal body. 

(4) The bacillus is however, of very tenacious vitality, and will preserve 
its virulence and capacity for development, for six weeks or longer in 
decomposiug sputum, for six months or longer in the dry state. 

(5) If a minute portion of bacillus- containing matter be placed upon 
a neutral culture-surface, and allowed to germinate, and if a fragment of 
the product of germination be similarly cultivated on a fresh surface, and 
so on for many generations, all foreign germs being excluded, the lost 
product, if inoculated into an animal, will be as potent in producing 
tuberculosis as the first. 

(fi) The bacilli, whether derived from free cultivation or from tuber- 
cle, if intimately diffused in water, and scattered in the form of apray 
throngh an atmosphere in wluch animals are placed so that they inlmie 
it, will produce tuberculosis in them. 

The following is a summaiy of our knowledge respecting the digtribu- 
tion of the bacilli in the lesions of phthisis. 

(7) In the sputa of all cases of well-marked phthisis, the bacilli are t" 
Itc found. (Plato II., fig. 2.) 

(8) In cavities in the lungs of tubercular or caseous pneumonic, i.f.. 



' Klein and Uibbeo un 
ItMiB. Supplement to tlie 
Ij 188J.S4, i>. 177. 
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I of phthisical or^;in, whether larg'o or minute, bacilli are invariably to bo 
found. (Plate I., fig. 2.) 

(9) In cosoous and catarrhal imeumonic cousolidationa of the lung, 
eicepting in the immediate neighborhood of cavities, large or minate, 
hacilli are aparse and rather difficult to lind, large fields of sections mav 
he traversed without discovering them; yet this material is virulent in 
producing tubercle when inoculated. ' 

(10) In the granulations of miliary tuberculosis, bacilli are very gen- 
erally but not invariably to be found, and often only in small numbers.' 
In their most recent researches upon the artificial inoculation of guinea- 
pigs with tuberculous (haciili-containing) sputum, Drs. Klein and Oibbes 
found that the tubercular lesions contained but few and in many instances 
no bacilli.* 

(11) The results of inoculations made with dry bacillus culture by 
Koch and many others with the most minute precautions, have with 
much reason been accepted as proving the oi^nism to })e per se the virus 
of tubercle. These results have not altogether escaped cliallenge. how- 
ever, and another yet possible fallacy ia indicated by the fate of the very 
analogous cultivation experiments of Sattler with the Jequirity bacillus. 
Dr. Sattler observed tliat in an infusion of the seeds of the abrus preca- 
toi ius or jequirity plant — which when applied to the eye produces severe 
conjunctivitis — after a certain time bacilli appeared, which after cultiva- 
tion on meat-serum, gelatine, etc., f»r many generations would produce 
in a rabbit severe ophthalmia, yielding secretions containing the bacillus. 
Klein confirmed these esperiments in every particular, bnt he observed 
further that if the infuaions of jequirity containing the specific bacilli 
were heated to the boiling point for halt or one minute, the bacilli were 
not killed but could be cultivated on moat jelly as before. This short 
process of boiling lind, however, rendered the jequirity infusion inert, 
and the bacilli although thoir ritnlity was unimpaired, had lost their 
virulent properties. It was obvious that a portion of chemical poison 
from jequirity adhered to the organisms of Sattler's dry culture expcri- 
menta.' Thia poisonous principle had indeed, prior to Dr. Klein's 

' The most extended exammatloii into the distrilmtion of bacilli m Ihe lesions 
of phthisis, is recorded in Dr. Percy Kidd'a paper, read belore the Medico-Chirur 
gicul Society this year, eee Ti'aosaclioas, vol. Ixviii. 

' In bovine tuberculosis the tubercle invariably contains bacilli in constderiible 
numbers; the bacilli are snia1l(?r than tboseot liuman tubercle, and are mudi 
more generally contained witliin the cells of Uie l«xtures affect«d. Klein nod 
Gibbes, loc eit., p. 178. 

*Loc. cit., p. 183-1S3. Dr. Oibbes has been kind enough to show me some of 
his specimens from these animals of typical early stag^ tuberculosis of liver cud 
Inng, in which no bacilli are to be fouad. See also Kidd, loc. cit., p. lOT. 

' Pathological researches, by Dr. Klein, 13th Report Local Governmeot 
Board, p. 147. 
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experiments, been diecoverecl, and Bejmratod as an nmorphous solid, 
"iibrin," by Drs. Warden and Waddull in Calcutta.' In the ret^ent dis- 
cussion on Dr. Kidd's paper, Dr, Creighton expreeeed himeolf lis not 
entirely satisfied tliat dry culture experiments wore free from fallacy of 
this kind.' 

It cannot, tlicn, be said that tho position of the tubercle -bacillns with 
regard to the etiology of phthisis is as yet established, altliough so inti- 
mate and exclusive is its association with tlie lesions of that disease that 
by its recc^ition in excreta or expectoration, wo obtain a valuable crite- 
lion for diagnosis in obscure cases. 

The etiological question at issue is of the widest possible importance. 
The doubtful poaitioii of the bacillus docs not affect established facta with 
regard to tlie infcctiouBneas of tubercle and its ooutiigiousnese under arti- 
ficial and possibly under certain natural conditions, but it essentially 
aSects our views as to whether phthisis is or is not a zymotic disease, and 
darkens counsel with regard to preventive measures. 

We cannot say with phthisis as with the more definite zymotic diseases 
that wo liave health on the one hand and a specific organism on the other; 
that when wo observe a man sickening with phtliisis, the tubercle parasite 
ia already in possession of him; and that we might hope by exterminattug 
the bacillus to eliminate phthisis from our list of diseases. The charac- 
teristic lesions of phthisis are brought about by many causes, and furnish 
a soil upon which the tuberalo- bacillus will readily grow. Epiphytic in 
nature, concomitant in time, neither the seed nor the fruit of the disease, 
it must nevertheless bo allowed that the tubercle- bacillus takes an im- 
portant part in tho extension and conveyance of tubercular lesions. 

Notwithstanding the apjtarently insurmountable antagonism between 
those who adhere to tho essentially bacillous nature of phthisis and tliose 
who do not, there is a neutral ground where the two views meet, and 
where they may perhaps ultinmtoly i^ree. Even Koch himself believoa 
that certain iJiitholt^ical ciianges are, if not necessary, at least highly 
favorable to the reception of tho germ. " We have no doubt," observes 
Dr. W'elfer,' " that the bacillus is intimately associated with phthisis, but 
the exact relalions apiiear to require still further elucidation. It is, for 
instance, not quite clear why the tubercle- bacillus thrives in some persons 
and not in others; or why, in some persona, it thrives at one time and 
not at another. It seems to be an acknowledged fact that some micro- 
oi^anisms do not grow in hving tissues of a living animal. Dr. Klein 
Btatfis this with regard to tho septic and zymogenic organisms properly bo- 

' The non-bacillar nature of abrus poison, by C. J. H. Warden and L. A. Wad- 
dell, Calcutta, luec 

' See remarks, Proceedings Bojal Medico-Chirurgical Society, N. S., vol, i,, p. 



'Croonian Lectures, ISHS, Lect. I. 
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called; and pxplains tlioir <wciirrencc in diseased tissues during the life of 
the subject, by ivssuming that these tissues had becomo practicaHy dead 
hc'foro the orgaiusms could grow in them. By anaiogj, the question 
iirises whether the tubercle-bar:i]!uB settles and grows in healthy living 
tissues of the body or only in piithologically altered tissues. We know 
that it thrives in the bodies of most warm-blooded animals when inoou- 
Juted, but this does not prove tliat it will find a nidna in a healthy tissue 
when merely brought into contact with it by the surronnding air." 

It is our duty to eoneider what are the conditions which bring about 
this '* aptitude for the reception of the bacillus " — to use the language of 
the contagion is ts, an aptitude which in tlie opinion of others constitutes 
incipient phthisis. 

Experimental observations have abundantly shown that tuberculosis 
may he produced by inoculation of phthisical products in animals. Clini- 
cal experience and post-mor/eiJt observation furnish evidence of the c«n- 
veyanco of tubei-cular matter from one part of a lung to another, setting 
up fresh grafts of disease; also of a more subtle conveyance of the tuber- 
cle poison from centres of disease through the medium of vessels and 
lymphatics to neighboring or distant parts of the lung or other organs. 
Nor are cases wholly waTiting in which Inoculation from one human being 
to another has proved eSective, 

(y)niagion, — There is much in the nature of phthisis, and in the bent 
of the recent researches above alluded to, to encourage a belief in the 
contagious uatnre of the malady, a belief that was strongly held in the 
last century, and which in quite recent times has again in some measure 
returned. 

My own personal esperience and observation convince me, that apart 
from artificial conditions — such as those brought about bv ezperimeni — 
and in the ordinary circumstances of life, phthisis is not an infectious 
naladv.' Nevertheless cases have even been recorded which are sufficient 
to convince others to the rontrary, and " it would be rash to ear that in 
Do conditions of human atsociation. can the degree of concentratioD be 
nailed which might induce tuberculosis in a h^thy person,"* 

Ciimittie raHMH. — The only positive climatic influence made out in 
relation to pbtliisis is that dependent npon insufficient surface drainage. 
'Fi>wti% Tillages, hamlets, and hooses situated at or near undnuned locali- 



) this subject Dr. Bovrditch, b coasumiition erer contagious F 
L. IMI: VUleniin. ^des sur U Tubefralow, IMS; Budd. LABcm, (M. 
l?Ut. 11^ : Thomson. On Phthisb in Victoria ; Buraev Y«o. CoaU^iousDes ol 
PulmMouT- ConsuniiAiiOD. tSSi ; C. T. Williams, BnUfJi Medical Joumal, Sept. 
tH. \9^ : R. D. ri>««U. toe inf. cit. ; Andrew. LudUcUb Lectures ISSt : CoUec- 
tiv» ln<rMtigatkiB Itaoenl, roL L 

'On Utf>Ou»ativ« IMatioM ofPfalhiaH, tarlbe Author, British Medical Journal, 
OdL lltb. 18H. 
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tieet on heavy, impermeable soils, or on low-ljing groand, and wltoso sit«a 
are oonseqiiently kept damp, Iiuve a much larger number and proportion 
of cases of consumption than those which are situated on dry or rocky 
ground, or on light, porons soils, whore the redundant moisture can easily 
escape.' 

" Phthisis ia invariably present in low and damp coontries (Lan- 
cereaux),' Buchanan,' Bowditcii,' and Middleton,' have established the 
relationahip in this country and in America between phtliisis mortality 
and wetness of soil, Buclianan, especially, having observed the converse, 
viz., the diminished prevalence of the disease as one of the results of im- 
proved surface drainage." 

Phthisis most abounds in snb-tropinal and tempornte climates and 
within the lower ranges of elevation. M. Jourdanet maintains that the 
disease almost ceases to appear at the half distance between the seo-levet 
and the snow-line for any given latitude.* Whilst these 8tat('ments are 
generally speakuig true with regard to the climatic distribution of phthisis 
they are by no means absolutely so, nor can it yet be said how far the 
prevalence of the disease within certain limits is due to climatic influ- 
ences, for it must be observed that the regions of the earth included are 
those in which the insanitary social and commercial conditions of civilized 
life most prevail. It has been suggested tliat the prevalence of phthisia 
in low-lying and ill-drained situations may be explained by the presence 
of conditions favorable to the preservation of the tubercle-bacillus; but 
it must be recalled to mind on the one hand that the bacillus flourishes 
nowhere outside the living body, and on the other tliat its vitality is not 
destroyed within ordinary limits by extemal conditions.' 'ITie experi- 
ments of Miguel and Emmerich have demonstrated what would necessarily 
be inferred, viz., that the proportion of bacteria in the atmosphere bears 
a numerical relationship to density of population and to Ijummetric states, 
being most abundant in crowded cities (55,000 in 10 cubic metres in 
Paris), but absent in high latitudes and comparative solitudes (at 4000 
metres elevation). M. Miguel attributes the absence of bacteria in ele- 
vated regions (1) to lessened dust, (3) to lessened power of the diluted air 



■Seventh .Annual Report of the Begistrar-Geoeral for Scotland, p. xlviii. 

* Distribution G^i^ruphique de la Phthisie Pulmonaii'e. 

• Simon's BeportH to the Privy Council, 1867. IST". 

* BowdiUJi. Consumption in New England und elsewhere, 2nd edit,. Boston. 
1868. 

• Paper read before tlie Britisb AasocJation at Balh, 1S«4. Mr. Middleton iip- 
pears to have re^nled the ftiulnewi us well as huiniclity ot atiuoHphere a«i efToc- 
tiVK in aiif^mentinj^ tiie pbthiMis I'ate, wiiilst Buclianan mot's Htriclly retci-n lu 
w«tneMo( iiiil. 

'^llott'd liy Luncerwiux, p. ill. 

' De la Phthisie Bacillaire. Prc.r. H6r. 1884. pp. 16. 80. 74. 
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to hold partiGlea in euspeusion, (3) lo leesenod centres for production 
booteria. ' 

Theae obeervationa arc valuable in precisely demonetrating the relative 
freedom of different localities from jmtrefactive products. Tabercle- 
bacilli have as yet been but rarely observed in atmospheric examination, 
BO rarely as to render tbeir presence apart from the question of direct 
contagion, which involves close projcimity and the association of other ele- 
ments of the disease, o( Jittlo importance. 

"A fruitful source of phthisis ia the tendency lo catarrh of the res- 
piratory mncoufl membrane," observes Dr. Ucrmann Weber,' and further 
on he points out how these catarrhs may lead to phthiHiB, viz:— (1) By 
producing numerous mucous abrasions upon which the bacillus can settle; 
(i) by weakening epithelial cells and their ciliary action, in favor of the 
parasite; (3) by rendering respirations more shallow to the same effect; 
(4) " by weakening the nutrition and energy of the whole Byetom," 

Amongst the more diaputed conditions in connection with climate, it 
cannot escape observation that phthisis is nouriahed under those influ- 
ences favorable to the prevalence of catarrhal and inflammatory affections 
of the air-paasages — more especially bronchitis and pleurisy — that is. on 
cold and damp soils, with variable tcm]Terature; and, as we know, at those 
eeasoas of the year, the spring and autumn, when thcac conditions pre- 
vail. In high and especially in dry altuationa, catarrhs are much less 
prevalent, reaj)iratory conditions are mora robust and active, and tlio 
processes of nutrition go on more vigorously in those to whom each 
climates are favorable. 

Duety etnployments. — The effect of dust inhaled in the pursuit of 
various employments has boon cshaustively shown by Dr. Greenhow in 
the Public Health Reports for 18tiU and 1(?61. Mining, flax-industries, 
pottery work, tool griniling, liice-work, etc., wore all examined into, ami, 
all allowances being mode for social causes above alluded to, that the 
inhalation of dust remained as the positive cause of the undue prevalence 
of phthisis in the industrial localities, was shown by tlie fact " that the 
high death-rate from lung-disease belonged, according to the occupation, 
to men or to women of the district; that it sometimes was nearly twice as 
high for the employed sex as for the unemployed sex; and that it only 
extended to both sexes when both were engaged in the occupation."' 

It is a remarkable fact tliat in those coaes which arc most typical of 
Buch mechanical origin the disease ia very generally and strikingly one- 
sided, nor is the right side very notably moro prone to attack than tlie 
left. Where on the other hand the fibroid charaoter^j of the disease are 



' Quotcii in Pror. .SSe'a work. p. 80. 

•Croonian Lectures, 1885. Lecture L 

•Hinion, Third lte|)ort Med. Off. Privy Council, 18«0, 1881, p. 84. 
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leas marked, and the constituttooal proclivity more definite, the two longs 
are from an early period involved. 

Social conditions. — An examination of both climatic and industrial 
conditions predispoEing to plithiBis, cannot fail to convince any one how 
largely they are mixed up with conditions that fall under the heading of 
social relations. Phthisis is essentially a scourge of what wc call civiliza- 
tion. Its rarity amongst nomadic tribes and savage populations in all 
climates, its prevalence in littoral districts, in river sites, and in industrial 
as compared with agricultural localities, in townships and cities — all point 
to social rather than to climatic influences, aa predominant in the cultiva- 
tion of the disease. AU-tho depressing conditions of life — anxiety, mental 
strain, disappointments, bad sanitation, over-crowding, debauchery — are 
concentrated at the centres of civilization. The woiikly are helped to live; 
rickets, scrofula, syphilis, catarrhs prevail; the general tone of health is 
depressed ; recovery from acute specific disease — ineaelea. whooping-oongh, 
and from inflammatory chest-diaeases — is less complete; germs, putrefao- 
tive and other, are so rife, that special precautions against them are nec- 
essary to secure the healing of wounds. All tliat we know about phthisis 
would load ua to expect ita prevalence under such conditions. And it is 
comforting to find statistical evidence that with improved sanitation, 
there has been an appreciable decline in the death-rates from phthista.' 

, Congtitul tonal /inii7i7j,— Apart from all other etiological considera- 
tions of phthisis, the constitutional liability to the disease must be taken 
into account, this constitutional proclivity being most purely and strik- 
ingly manifested in liereditarij Uability, more complexly so in ar^uired 
liability. I do not maintain the first, and it would be absurd to argue 
the second, as being independent of the surrounding climatic and social 
conditions which I have already discussed; but it is of the utmost im- 
portance in order to gain a clear insight into these etiological factors, 
with a view to measures of prevention, that they should bo conaidered 
separately. 

1 have elsewhere defined the constitution of a man as " his bnild, the 
integrity or otherwise of the tissues of which each part of his body is 

' The death-rate has declined at every age with soiiiq iasigmllciuit exoeptions 
ia both sexes ; tlie docliae being tor niuiea li, for feniulea 22, per cent. For both 
sexes the decline was greatest (28 per ceot) between the nges of IS and 30, wtien 

di.'atlis may be considered, in an economic sense, the greatest loss The dc- 

cliue lius beea not much less consideraljle among' both moles and females at all 
other ages below 25, VBryin>; from Id to 26 per cent. The mortality of mules 
jriton K has diminished very little, but that of females has fallen between 14 
ipil H per cent until the age of 75, after which there ia a tnflin^ rise, The lives 
~ amounted to 8,066 males, S,B06 females ; not less than 3.HS6 of Uie former 
4,388 of the latWr. were of ages 15-S5, that is, were nraonR the most useful of 
the community. — IjongstalT. " On the Decline ia the English Death-rate." Jour- 
nal of Statistical Society. June, 1884, p. 336. 
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made up, and the wholeaomenesB or otherwise of the juices with vhich 
they are bathed; the sam of his vital force, his cell -quickening y)Otrer 
which shall bear the call of judicious expenditure, for a long or but a 
brief period of time."' This material and dynamic constitution is bom 
with the infant, developed during tliu period of growth, aud maintained 
with waning completeness during the wear and tear of subsequent life. 
Hereditary constitutional defect means unsonndncss of original construc- 
tion with regard to some organ or tissue at birth. Acquired constitu- 
tional defect means tiiat some part of the linninn mechanism has suffered 
deterioration from doficient supply of the needs of growth and function, 
through willful or involuntary exhaustion of vital powers, or from imper- 
fect recovery from acute disease. 

Inherited tendency to phtftisi/i. — It is generally agreed that family pre- 
disposition obtains in 46 per cent, of cases of phthisis, and that the 
hereditary influence preponderates in females in the proportion of 50 per 
cent to 3? per cent, males. It has, liowever, been well pointed out by 
my colleague. Dr. K. Thompson, to whoso able work * founded upon the 
Brmnplon Hnnpilal Records, we owe the most recent information on 
the heredity of plithisia, that the disorejjancy in this iiarticular between 
the sexes is due not to the working of any law respecting heredity, but 
to the greater eiposiu'e of males, anil the consequent increase in the 
prevalence oE acquired cases amongst them. When the hereditary iiifju 
ence is watched through tiio offspring of consumptive parentage, it is 
seen tliat the numbers of the two sexes affected become nearly equal. 
Dr, Tliompson cornea to the same conclusion from another kind of calcu- 
lation-' Thus out of 3(J00 male cases taken consecutively from the 
Uromptoti Ifospitnl Heimrds, ho flniis that 36 per cent, have a family 
■ history of phthisis, outof thesame number of female cases 58 percent, have 
such a family history. But taking the mean of the three estimates of the 
relative liability of males and females respectively to phthisis, given in 
tho first Brompton Hospital Report, and by Dr. Pollock and Dr. Williams 
in their works bo finds it to be in the proportion of G2 for the males, and 
38 for the females, and there is a near equality hetwoen 36x63, and 
58X38. 

Attempts have been made to throw some doubt upon the reality of 
hereditary influence in the etiology of phthisis," The reality of this 
influence, liowever, is only too certainly a matter of experience, and did it 
need demonstration, such may 1% found in the account of ^U families of 
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Etiological Relations ot Plithisjs. 

The different oapecta of family phthisis in relation especially to heredity and 
auurance, by Reginald Thompson, M. D., 1SS4, p. 87. 
hDC cit., p. 40. 
' See Walshe, last edit, p. 461, and tlie same author in the Brit, and For. Med. 
Cliir. Hcv., JoDUury, 1849. 
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consumptive parentage given by Dr. R. Thompson, of which there were 
born 385 cliildren, of whom 194 became phthiaica!, and 37 died in child- 
hood, leaving only 154 exempt. 

1. The effects of so-called hereditary influence in leading to phthisis, 
have been rt^rdod as attributable to contagion from tlie parent sub- 
sequent to birth either directly or through the milk. If this were bo it 
would obviously follow that maternal " inheritance " should be far more 
deadly and earlier manifested tlian paternal. For the child is from 
earliest infancy in more constant association with its mother, and infected 
milk supply of parental source can only come from the mother. Nothing 
of the kind is observed in practice, however; and statistics show (t) that the 
" influence of paternal inheritance, ia especially developed before 35 years 
of age, being loaded upon the period between 10 and 25, the acme of 
susceptibility being exhibited between ~0 and 25;" but that {b) with re- 
gard to maternal inheritance " susceptibility is not marked before 15, but 
is especially loaded on the 'period from 15 to 25, the acme being reached 
between 30 and 25." 

2. It is said that inheritance in part arises from transmission of the 
virus in the manner in which sjphilia is transmitted, and manifests itself 
«arly in life in the form of scrofula or meningeal or peritoneal tubercle 
(See loc. cii., p. 60). Careful observation of the manifostations of scrofula 
in the form of caseous glands or diseased bones, undoubtedly favors the 
view that they are prcdlBposcd to by constitutional states, but is also con- 
vincing of the fact tliat they are called forth by local injury or distal irri- 
tation; a scratch, a cut, an eczema, a, carious tooth, an otorriicea, a catarrh 
of the bronchi or bowel, begeta gland irritation and caseation follows. 
The manifestations of syphilis liave, on the other hand, in their inde- 
pendence of such c:iciting causes and in their symmetry and early devel- 
opmental features, the s|>ecial characters of a blood disease; of course in 
the many cases m which inheritance ia not immediately from one or other 
parent, any comparison with syphilis is impossible. 

3. A third hjiiothosia, which is at once in accord with previously hold 
views, and thoae moat recently advanced as to the nature of the diaease. 
is that suggested rather than expressed by Dr. H. Weber in his recent 
lectures at the College of Physiriana, viz., that phthisia is inherited as a 
prwlisposition, an inborent quality of soil favorable to the development 
of phthtEiis, but which yet can only be fertilized by the specific spor^ of 
tliat difleaae. This may of course be so; there are abundance of spores 
about, and it comes to lie almost a mere matter of account whether the 
phthisia be attributed to the spores or to the morbid state of tissues pre- 
pared for their dcluctation. In its tmnsmisaibility from either [larent, 
ita occurrence consequent upon, or in anticipation of, declared disease in 
the parent, in its declare<l presence being not protective from, but pre- 
disposing to, future attacks, and in the fact of atavism being a frequent 
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and important characteristic^ phthisis is^ with regard to heredity, strik- 
ingly different from syphilis and zymotic diseases and strikingly in accord 
with insanity and trophic diseases. (Thompson.) 

A careful and impartial examination of the cases which come before 
us cannot fail to convince that neglected catarrh is the most common ex- 
citing cause of phthisis, although there must for the present be some 
difference of opinion as to the connecting link between the consequences 
of simple catarrh and the onset of phthisis. 



CHAPTER XVIII. 

ON THE VARIETIES OF PHTHISia 

It was held by Lacnnec, and it has in recent timeB been vociferooaly 
maintained, that phthiais is one diaeaBe. It cannot, however, be ques- 
tioneil that tho range of [lathological varieties within t]ie sphere of tliis 
single malady, is so great as to justify its Hub-divisions for clinicul purposes 
of prognosis and treatment into sub-groupa and varieties. Without further 
apolt^y, then, I shall endeavor to sketch the main features of the follow- 
ing types of the disease. 

Pneumonic Piitiiisis. 

Alveolar catarrh. 

Catarrhal phthisis. 

Acute pncnmonic phthisia. (a) Confluent form, (6) Disseminated 

form. 
Chronic pneumonic phthisis. 
Fibroid phthisis. 

TuBERCCLAR Phthisis. 
Acute. 
Chronic. 

Acute tuberculosis — rather an infective complication of phthisis aiu 
of some allied conditions than truly a variety of that disease. 

Other varieties separable (or clinical convenience:— 
Broncbi-ectatic phthisis. 
Diabetic phthisis- 
Dust (colliers', millers^ etc.,) phthisis. 
Ab<]ominal phtliiaia. 
Laryngeal phthisis. 
Syphilitic disease of tho lung and syphilitic phthisis. 

There are further to be considered separately, on the grounds of mere 
convenience two of the prominent consofjuences of phthisis, about which 
are grouped some of tho moat characteristic features of the disease, viz. : — 
Lung excavation. 
IlEPmoptyais. 
A third coiisequenc«, of rarer occurrence, viz., pncu mo-thorax, has 
been already folly dealt with in a preeodiug chapter. (Ctiap. vii., p. 88), 
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Pneumonio Phthisis, 

Alveolar Catarrh. — Alveolar catarrh in the first and slightest 
degree, forma the connerting link between the prodromal cutarrb of 
Nicmeyerand catarrhal pneumonia. This condition is extremely com- 
I, and very readily overlooked, for the signs by which it is recognized 
are only faintly marked. It must be considered as really the first stuge 
of phthisis— throng !i which all cases of pneumonic phthisis, and thero- 
loro the majority of cases of pnlmonary consumption pass. 

Whether this catarrh bo specific from the firat, in the sense of having 
boon determined by the reception and germinatron of the tubercle Ijacillus, 
a a question sufficiently discuBsed in the section on etiology, and which 
need not further embarrass us at present. 

The |>athology of this disease consists, ae has been before intimated,^] 
in the proliferation of the epithelium of the air-cells by a catarrlul 
procesa of the most superficial kind. Tubercle, in the sense of mUiwy,! 
granulation, has nothing whatever to do with this process, which mayji 
indeed, pass on to catarrhal pneumonia and the destruction of the lung 
without such tubercle taking any conspicnous part in it. 

The subject of alveolar catarrh has always been jireviously depressed 
in health, through tardy convalescence from some other disease, bad liv- 
ing, mental anxiety, or overwork; he has had a persistent, though it may 
be a slight, cough, for a longer or shorter time, and has during tliat time 
been gutting thinner. Professor Niemeyer, who has more than any other 
author urged the importance of the early detection and trcntment of this 
condition, regarded the presence of pyrexia as the one symptom above 
all others significant of alveolar catarrh, and he also justly attached great 
imjmrtance to the occurrence of streaky hiemoptysis. The pjrrexia may 
not amount to more thau a slight evening rise of temperature, but it is 
attended with malaise and incresised cough at night. 

At this stage the physical signs are very slight, but in conjunct 
with the symptoms are sufficient for diagnosis; the respiration iw n > : 
at one apex, the inspiration being wavy, or even jerking. Tin : 
usually a few ronchi present, which, if limited to that apex, iin' >> 
significant^ and, in addition, there is heard at the extreme summit of iJi« 
lung (supra-clavicular or supra-spinous region) a peonliar crumpling 
sound at the moment of cough, which differs both in time and degree 
from the crepitant sound audible at a somewhat later stage with the first 
inspiration following a cough. 

These physical signs, which are but very slight — and their recognition 
is of the more importance on this account^are those of a bronchial catarrh 
limited to one apex, associated with a decided iini>erfection of tlie res- 
piratory murmur at that apex, which, when taken in conjunction 
the symptoms — more jwirticuiarly emaciation, quick pulse and evening 
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pyrexia — afford nnmistakabUt evidence of incipient phthisical disease, upon 
which we must advise most docidedy if we do not wish to see the patient 
paea beyond our control so far as positive care is concerned. 

There is no clinical line of demarcation to be drawn between this 
condition and the prodromal catarrh which precedes it, or the catarrlial 
pneumonia into which it is apt to pass; they Bhado imperceptibly into one 
another. I only specially refer to this as tho earliest recognizable stugo 
of phthisis. 

Catarkhal Phthisis. — The following case is illustrative of oatarrlial 
pneumonia in an early stage and beiirs out some of the above remarka 
respecting the most common etiology of this form of consumption, 

S.S., aged 29, a married woman engaged in domestic duties and suck- 
ling a child aged seven weeks, came under my notice as an out-patient in 
April, 1871, Her mother had died of consumption within two years of 
the patient's birth, and an elder sister had been afEected with the disease 
in an early stage. She had enjoyed fair liealth until her first confine- 
ment, when she was witli difficulty delivered of twine, only one of whom 
gnrvived the birth. This child she suckled for eleven months, when she 
again became pregnant. Ever since her last confinement she had suffered 
from increasing debility, emaciation, and cough, and shortly before that 
time she had had slight hemoptysis. 

She was a tall, thin, aniemic woman, with tho worn look so character- 
istic of over- lactation or rapid child-bearing; her large, heavy, pendulous 
breasts, marbled with large vt'ins, increased by contrast the general flat- 
ness and narrowed ante ro- posterior diameter of the chest. There was no 
local flattening, however, at either apex, and the respiratory movements 
though generally deficient were not more so at one apex than at the 
other. On percussion over the summit of the left lung the resonance 
was somewhat less than on the opposite side; tho respiratory sounds there 
were harsh, and accompanied by some moist crepitation which extended 
to the second rib. The respiratory murmur elsewhere was of fairly good 
quality, but somewhat feeble. The main symptoms complained of were 
troublesome cough and yellow expectoration, shortness of breath, genera] 
weakness, and giddiness in the heatl. The pnlsc was quick and veak^ 
the appetite tndiflerent, but digestion fairly good. 

The case was regarded as one of catarrhal -pneumonic phthisis in an early 
stage, the disease being limited to tho left apex, and supervening upon 
the exhausting effects of more than thirty months' continuanoo, alter- 
nately, of gestation and lactation. She was directed immediately and 
completely to weun the child, to take abundance of appropriate food, with 
a moderate amount of beer. Some counter- irritation was applied at the 
left apex, and cod-liver oil and steel wine administered, with some 
tive lozenges foi the night cough. 

On again examining tho chest a month later, the moist sounds 
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no longer audible with ordinary respiration, but a few crackles were 
after cough. There was slight flattttning at the left apts, which " 
more obvious on deep inapiratioii ; the respiratory sounds were feeble 
there, while on the opposite side they were more developed, and on per- 
onseion the line of resonance of the right lung extended a little to the 
left of the mid-etornal line. There was no evidence of a cuvity at the left 
apeK, and no extension of the disease below. The health of the woman 
was, though improved, by no means restored; she was still ausemic and 
thin. Her cough was troublesome, especially in the morning, nnd expec- 
toration difficult— the efforts of coughing often causing vomiting at that 
time. She liati neglected to completely wean her child. The pulse was 
quiet but weak; the appetite improved. Three weeks later she had vei 
greatly improved in health and strength; some color had returned to 
cheeks, and she was gaining flesh rapidly. 

This case wonld be included under tho heading of pneumonic phthisis, 
by Addison; catarrhal-pneumonia, by Niemeyer, Htrard and Comil; an 
epithelial pneumonia by Andrew Clark. Byliitennec it would be termed 
local pulmonary tnbercnlosis, and by some modem writers it would be 
spoken of as early baciilary phthisis. Ilacilli were not recognized at the 
time this case occurred, but we know from abundant experience that they 
are to be found on sufficiently diligent search in all cases in which 
signs of softening are present. 

It is fair to assume tliat, had this patient been in happier circi 
stances, had her health not been depressed by the development, at 
expense, of three infanta and tho maintenance of two of them, while she 
herself was doubtless not in the enjoyment of nutritious food in any great 
abundance, had she sought advice earlier (and taken it), she would never 
have become phthisical — her hereditary prononoss to consumption might 
have remained a mere latent tendency. Ilad there been any family ten- 
dency te insanity, it is quite possible that the same evil conditions might 
have caused her to be afflicted with some form of puerperal mania. " It 
is true that privation, excess, errors in habite of life, the sedentary occu- 
pations, the pernicious influence of certitin trades, grief, anxiety, and the 
other wasters of vital powers, will not suffice to induce oonsumptioa 
all, or even in the greater proportion of individuals; for these agcuta 
universally prevalent are part of the daily lot, or of the daily errors, 
many mora than fall victims to consumption. But it is also true that, if 
to any or all of these conditions that of inherited tendency to phthisis be 
superadded, very few indeed escape the disease."' This remark is well 
borne out by the above, amid numberless other cases which must 
familiar to phyi 

The points about the case which rendered the prognosis a fovoi 
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one, with certain reservations, were; — 1, The obviouB and very sufficient 
determining canse, 2, The Umitation of the disease to one apex. 
The presence of considerable crepitation and some dullness, without any 
local flattening or marked difference in expansion. 4. The absence of 
fever at the time of coming under observation. 

1. If the circumstances of the patient admitted of complete rest from 
the cares and anxieties of her position of life, and change to a purer air, 
there would scarcely have been a doubt as to the prognosis. Without 
tliese advantages the disease ceased to extend, the secretion sounds dried 
up, and flattening appeared with some corresponding development of the 
opposite lung. 

3. In addition to the evidence of the integrity of the opposite Inng, 
the encroachment of its margin towards the diseaseii side should always 
bo anxiously looked for; it can be readily mude out by percussion, and 
when the disease is one-sided, it precedes, often by a long interval, any 
decided apex flattening, and is always a sign of good augury in prognosis. 

3. The late appearance of flattening — coincidently, that is to say, with 
the lessening and disappearance of moist sounds, which have been con- 
siderable — is an important sign of arrest of the disease, in contradistinc- 
tion, to flattening which comes on coincidently with un advance in the 
other physical signs, and which may be due, therefore, to sheer loss of 
lung substance, or to the presence of the indurative form of disease, 
chronic pulmonary tuberculizatiou, which, though of chronic course, 
yet one of the most intractable of lung affections. Flattening must then 
only be considered in conjunction with other signs, and with especial 
regard to the period of its appearance. In the case before us it signified, 
together with tho other sigiiB. pulmonary collapse, with ])erhaps a few 
«hrunken nodules, adhesion and some thickening of the pleura. 

I believe that most cases of " cured " early-stage phthisis are of the 
kind above related. The cure may remain permanent, but one must 
always bear in mind that catarrhal pneumonia is one of those diseases 
that are peculiarly prone to recur, resembling acute rheumatism, tonsilitis 
and some other diseases in this respect. The delicacy of the lungs, in- 
herited or acquired, which has led to the first attttck remains, nay, 
increased by that attack. Hence tho previous health history of the 
patient helps us much iu the prognosis in each individual case. 

Those cases in which the pulmonary delicacy is distinctly inherited 
are the least hopeful, those again iu which tho attack lias been most dis- 
tinctly led up to by adverse conditions of a definite and remedial kind a 
the most fikvortihle. Of course in each ctaso the extent of lung involved 
and the intensity of the disease, to lie ascertained only by physical ex- 
amination, must, as already {jointed out, most importantly enter into the 
^jnestion as to prognosis. 

The patient, whose case is above related, after some months liad a 
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second attack, resulting in extension ot disease on the same side, involve- 
ment of the opposite Inng, and a fatal termination. 

In January, 1S77, in the course of some clinical lectures delivered at 
the Brampton IIoHpital,' I related the following case in illustration of the 
rapid formation and cicatriKatiou ot a cavity at the riglit apes and tlie 
complete clearing up of all signs and eymptoma. 

A. W., a pale, acrofn Ions-looking girl, who was in attendance at the 
time of lectnre, had been under my observation at the hospital since 
March, 1872, when, at the age of fifteen, she first came to me as an out- 
patient. Slie tiad then a somewhat loud cough, which had troubled her 
all the winter, hut there were no other definite symptoms and no dis- 
coverable pulmonary signs. Her family history was good, but she hail 
been delicate since an attack of measles in childhood. She got well on 
ordinary treatment, but returned in Octoher, 18T4, and again improved, 
but was ailing during the winter. In the spring of 1875, her principal 
complaint was of a painful affection of the loft breast; she still had no defi- 
nite pulmonary signs or symptoms beyond general delicacy and slight cough. 

In June, she had whooping-cough rather severely; and six weeks after 
she still whooped with the congh, which was attended also with thick 
difficult expectoration. On again examining her chest I was somewhat 
surprised to find dullness with very marked cavemons breathing and some 
gurgling below the right clavicle; moist crepitant rdlea were also rather 
sparsely scattered over the posterior base. Fever and hectic symptoms 
were now marked. The prognosis appeared grave, and I recommended 
her to obtain an in-patient's letter. She did not come into the hospital, 
however, until January; meanwhile she improved as an out-patient In 
October the sounds were noted as being qnite dry, and on her admission 
into my ward in January, I examined her chest with great caro, and did 
BO repeatedly afterwards, but I could never discover more than some 
harshness and feebleness of breathing at the right apex. 

I take it tliat this was a case of solitary caaaous abscess at the right 
apex, which cleared out and cicatrized. Such cases are, however, un- 
fortunately exceptional; this is the only one of the kind of which I have 
a definite and certain note. Other similar cases have, however, been re- 
ported, and post-mortem observation of cicatrices in the lungs leave little 
doubt that they occur more frequently than positive clinical experience 
would indicate; but they are mreiy single and uncomplicated, as in this 

The patient A. W. remained well after leaving the Hospital in 1877, 
and early in 1883 was married. In the course of that year she had a 
miscarriage and suffered much fiom menorrhagia afterwards. In May, 
1885, she again came under my observation with cough eBjieciaUy during 
the night and in the morning, and some loss of flesh. She was nursiiig 
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entirely a child eight months old. At the right apex, the seat of formei- 
mischief, there was slight diilhieas and aamo deep cmckling and cntarrhul 
idles hut no evidence of a cavity. A few broncliitie riles were scntti'red 
over the chest on both sides. The breath-sounds holow the left apex 
were not quite satisfactory. 

It is very common to meet with cases in which the second attack does 
not affect the same part of the lung as the first, but the oppositu apex or 
some other portion of the same lung. 

Arui'E Pneumonic Phthisis. — (l) (bnfiuent form. — In other cases 
of phthisis of more acute character, still aa a rule one-sided in the initial 
attack, the consolidation is mure extensive and more dense, the disease 
being more " massed " in the affected lobe, occupying i>erhaps its entire 
extent. 

This form of the disease is very apt to he confonnded with cronpous 
pneumonia of the apes— it very rarely occurs at the base of the Inng — 
the signs of consolidation being uniform over an extended area; bronchial 
breath-sound and crepitant rAles, at first fine, thun coarser, are heard, 
and the voice sound is bronchophonic. The onset of the disease is abrupt 
and stormy, with pain in the chest, short cough, scanty expectoration, 
sometimes hfemoptysis, with raised tumperature, rapid pulse, and frequent 
respirations. 

The croupous element does indeed enter into the formation of many 
of these massed consolidations of the lung and it may be only after its 
resolution that the true nature of the case is unmasked with the slower 
decay and softening of those centres which have undergone caseation. 

In the distinction of tiiese cases, from the not uncommon instances 
of trne eroLi))OUB pneumonia of the apex the following considerations are 
important. 

1. The temperature although maintained above the normal has even 
from the first a more fluctuating range than that of pneumonia. The 
tongue is as a rule moister and less typically coated tlian in pneumonia, 
and hectic sweatings very soon become marked. 

2. No critical fall of temperature corresponds with, or follows upon, 
the appearance of moist sounds. 

3. The hfemoptysis if present is decided, not a mere rust color of tha 
sputum. The sputum is more abundant and from the first, more or leas 
purulent, containing bacilli (Plate 11., Fig. 1) and alveolar elastic tissue 
(Fig. 18). 

4. As the case proceeds amid the moist crepitant rdles, which cannot 
be distinguished from those of resolving pneumonia, larger clicka are 
heard in several centres, which become more liquid and characteristic of 

^ pulmonary softening. 

5. The hreath-BOund, which hatl become more or less completely 
I masked by the numerous nUos, again appears in patches corresponding 
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i hollow tubular quality. The 
^1, snuffling quality and 



with the large clicking riiles and aESuincs a 
voice-Bouud over these areas becomes of i 
finally there is dietinct pectoriloquy. 

6. The rapid emaciatiou and markedly hectic temperature of the 
patient, his profuse sweutings, and the increaBingly copious and purulent 
expectoration, within a few weeks put aside all possible error oE diagnosis. 

Cases of casQous phthisis by no moans all exhibit at the first onset the 
stormy symptoms above sketched. But in all caees the physical signs 
rapidly extend, until a more or less considerable portion of one lung is 
involved, before the signs of breaking down into cavities are manifested. 

In persons of lymphatic temperument, who are the more common 
subjects of this form of phthisis, the fever may not be sufficiently violent, 
nor the other 8ymi>tom8 urgent enough to prostrate them in bod; bat 
remittent fever, cough, expectoration, and hectic sweatings are invariably 
present and sufficiently manifest to oxoite alarm iu parents and i 




id f riendfl. V 



pedorulon at pati«ir with r^ldlr 



It is remarkable, however, to observe the rounded contour of features 
and the relative plumpness of figure maintained by jiatients even far on 
in this form ot the malady, which is certainly most common in young 
girla and women. The features are usually pale with anEemic mucous 
membranes, bat in the younger subjects the cheeks may be well -colored. 
The chest formation is usually fairly good, and in common with the rest 
of the frame well-covered with a layer of adipose tissue. The rauecular 
system is, however, poorly developed and languidly innervated, the pulae 
feeble, and the nervous system wanting in tone. 

I have pointed out that in the form of phthisis now under considera- 
tion there is a tendency to arrest. This is brought about: — 
~ ) By elimination of the caseous products. 





VARIETIES OF PHTinSIB. 



205 



(2) By cicatricial contraction of the cavities thus formed. 

(3) By comnensatory development of the opposite lung- 
It ia a mistake commonly and naturally enough made by the inexperi- 
enced obeen'er, on having revealed to him through his stethoscope tho 
signs of breaking down of pulmonary consolidation in one or more centres, 
to infer that a further step has been advanced towards a hopeless prog- 
nosis in the case before liim. In a sense, however, and fully admitting 
the gravity of the case at the first moment of diagnosis, these phenomena 
of softening are equally essential and important steps towards amend- 
ment. Without them it is impossible for healing changes to ensue. 

At the same time this process of elimination ia attended with dangers 
of its own which have to be rt-ckoncd with. 




pDcuuiuDli^ pbthUs— CarlUnn 



iparative fever necessarily attends the process. A fluctuating 
heetio temperature, night sweats, cough, and more or less profuse expec- 
torotion, containing elastic tissue and bacilli; liEemoptysis is rarely present 
to any great extent. The character of temperature chart marking this 
period of phthisis is precisely the same as that ol an empyema, or an im- 
perfectly drained abscess in any other part of the body, or the more brief 
liectic period of typhoid fever. Fign. 19 and 30, 

(6) There is throughout this period a danger of the opposite lung 
becoming involved in separate centres, from mhalation of specifio morbid 
products in course of expectoration. Whilst the possibility of secondary 
tuberculosis at this stage is not to be forg'>ttcn, it is, so far aa 1 have ob- 
sen-od, a complication of much more rare occurrence than in other stages. 
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((■) The patient tends to become more and more exhausted, and to 
lose weight throughoat this periofl, and in severe cases constitutional re< 
sourceB are seriously taxed by a downward course of from bix weeks to 
three or four months. 

During the prooess of eliminittion, cavities gradually become mani- 
festfid to auscultation, and perlmpa increase by coalescence to form one nv 
two amphoric areas. Some shrinking of lung from loss of substauce may 
be obsen'ed, the heart's surface being uncovered more or less to right or 
hift according to the side affected. 

Ooincidently, however, with these alarming signs of lung destructim 
it may in a goodly number of cases be observed, (a) that the opposite lui 
has not become atfecte<l to any material oiteiit, and that the limits of the 
disoftso on the affected side have not extended hut have perhaps even re- 
trenched. It is necessary here to warn the auscultnt^r against mistaking 
morbid sounds heard on the healthy side bat really consonatcd from the 
diseased side, for signs of new disease.' 

(fi) Before the subBidence of hectic phenomena, careful percns^ottfl 
and auscultation will reveal that the margin of healthy lung is encroach- 
ing upon the sternum until the whole sternal region is thus occnjtied. 

(c) The flattening of the affected side becomes more marked, and tho 
area of cardiac pulsation more extended towards the diseased side, whilst 
the cardiac surface is being covered by the lung advancing from the 
healthy side. The percussion note becomes duller and more wooden, and 
tho hollow breath -sounds are less and less abundantly accompanied by 
riles. It is to bo further noted, especially in left-sided cases, that the 
morbid pulmonary signs shift towards the upper axillary and infra-spinous 
regions. 

((/) The range of temperature gradually contracts, and this restriction 
may often be observed not only with reganl to the high, but also the low 
register, for it is very usual for the hectic period of this disease to be 
marked by sub-normal points in alternation with pyrexial peaks (see fig. 
20). The other phenomena of hectic abate, the {>aticnt regains appetite 
and flesh, and in favorable cases and under favorable circumstances the 
cough and expectoration may cease, the cavities contract and convales- 
cence be fairly established. 

(e) In left-sided oases when the lung has considerably contracted and 
.all pulmonary signs have beconie quiet, tho patient frequently complains 
much of palpitation and occasional faintness and ready disturbance of the 
heart's action. Tliese symptoms are due to the organ being somewhat 
displaced, its anterior surface lieing unprotected by lung in contact with 

'This falliioy has recently been pointed out by Dr. Skerritt id a paper 
On the CoDitueUon of Physical Signs in DisMses at the Lungs. Brit. Med. Jour. 
1884, vol. ii., |)ag« 1005. See also Chap. X., pp. ISO, 181. 
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the depressed pwietee, it being further bounded on the left by a tliick- ^H 
ened lung instead of its normul eluetic cushion of support. ^^M 


C9utres. This form of the disease bears the same relationship to the pi-e- ^^M 
ceding that disaeminated bears to confluent, broncho-pneumonia. It ^H 
corresponds with the florid phlhisin of some authors, the phthisis galih ^H 
pante of the French. Acute disscmhialed pneumonic phthisis is the most ^H 
descriptive term for the disoase. For, whatever views different writers ^H 
may hold as to its origin or otherwise in tubercle, the rapid destruction ^^| 
of long texture is unquestionably the result of mflammatory action. The ^^| 
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pink granular consolidation, with yellow caseous centres broken down 
into small cavities communicating widely with enlarged, more or less 
eroded and acutely inflamed bronchial tubes; no miliary granulations of 
tubercle are to be seen, although the smaller, yellow centres may at first 
sight resemble them. 

Except on grounds of clinical accuracy, the distinction between acute 
disseminated phthisis and acute tuberculosis is of little importance, for 
the prognosis in both is about equally fatal within a short period of from 
four weeks to two or three months. 

The high and fluctuating temperature, hectic sweatings, purulent, 
sometimes blood-stained, and soon nummulated sputa containing elastic 
tissue and bacilli, in association with the physical signs, will render it im- 
possible, except in the earliest stage, to confound this disease with acute 
bronchitis. 

An inquiry into the family history of a case of acute disseminated 
phthisis will ^ways elicit eyidence of a decided phthisical taint. 



CHAPTEI^ XIX. 



CHRONIC PNEUMONIC PHTHISIS- FIBROID PHTHISIS. 

The following cuse oxemplifioe fairly well tho transition stages be- 
tween chronic pnenmonic and fibroid pbthisiB, a transition pathologically 
very eaay, and clinically often to be observed. 

John B., aged 29, a butcher's assistant, came under my notice in 
March, 1871. He wsa a broad -c bested, powerfully made man, of medium 
height and florid complexion. Ho hail led a rough but sober life, having 
followed his present business, which included the slaughtering uf animals 
for some years in Australia, and had enjoyed excellent health nntil shortly 
before Christmas, when, after getting wet, he caught a severe cold, which 
waB followed by a cough, which had since increased, uninfiuenced by 
treatment. Up to and at the time of hie attendance, be was still follow* 
ing hia employment, but ho now did so with difficulty, complaining of his 
cough and of increasing weakness with'decided emaciation. His father 
had died of cousumptlon, brought ou subsequent to the patient's birth by 
intemperance; there was no other hereditary tendency to the disease. 

Tlie chest, as before said, was broad and well-formed, without flatten- 
ing or obvious impairment of espaneion. The heart's apex beat in tho 
natural situation. At the left clavicular and sub-clavicular region the 
percnaeion note was dull, the dullness e.ttending to the fourth rib; pos- 
teriorly, the resonance was defective at the left supra-spinous fossa. 
Scattered over the dull iicgions there was coarse crepitation, mingled with 
a still larger humid crackle. These moist sounds were abundant, and 
masked to a great extent the respiratory murmur, which was liecidodly 
harsh, but not distinctly bronchial. Its vesicular quality became gradu- 
ally restored as tho stethoscope was passed downwards. At the i>OHterior 
base tliere were some scattered sibilant nlles. On tho right side the per- 
cusBion note was good, and the breath-sounds were natural. 

The sequence of events in this case appear to have been a more or less 
general bronchial catarrh, suhaoquently loi^alized at tho left apex, extend- 
ing thence into the alveoli, and there ])ro<lncing catarrhal pneumonia; 
yet the man continued his daily work, though constantly losing strength, 
for three or four months, during which time the catarrhal process ran on 
insidiously to a more deeply inflammatory degenoratioii of the alveolar 
walls. The <iiscase had been acquired by exposure, the family tendency 
being alight, and the build of the chest not that of inherited tendency to 
I phthisis. The physical signs at tho prceont stage showed consolidated 

L" 
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lobnlcB of Ijlocked alveoli, which were softoning with varying degreoe of 
rapidity; tlie coarse crepitation imswering to the redox crepitation of 
pneumonia, the larger clicK being dne to more profound deatmction of 
tisBuo (softening). On the occasion of his first visit the pulse was quick 
and the tongue red, and although there was no elevation of temperature 
at tlie moment, it ia probable that it rose slightly towards evening. 

The patient was treated with an alkaline mixture containing small 
doses of iodide of potassium, and with cod-Hver oil. The next note of 
importance was taken on April 2T, when the expiinsion of the left side 
of the cheat was found to be decidedly impaired, the dullness had increased 
in liardness hut not in extent, and was very marked, especially between 
the left margin of the sternum and the mid-clavicular line. 

In the siMico marked out by tliese two vertical lines (left eternal and 
mid-clavicular), the respiration was extremely feeble, and not attended 
vith any rdlcs; the heart's impulse was diffused to the second interspace, 
though the apex was onlylialf an inch higher than natural. To the left, 
again, of the mid-clavicular line, the respiration was still feeble, and the 
r&les much diminished, the dullness being somewltat greater tlian before. 
At tho apex posteriorly there was bronchial respiration and imperfe<:t 
pootoriloquy the bronchial n\les at the base had cleared up. The reao- 
nKn(!o of the right lung extended to the left margin of the stemuiu. 

These signs showed: — I. That the disease had u t extended; on tho 
contrary, tho signs of bronchial irritation at the base had cleared up. 

2. A wasting of the parenchyma of the lung had taken place; degen- 
Bration, absorption, and ex)>ectoration had removed the morbid contents 
of tho alveoli, and some of the lung tissue itself, leaving, perhaps, at the 
ft|>GX a small cavity; tho general result, however, being collapse and ag- 
gliltination of air-cells. Hence a considerable reduction in the bulk of 
the lung and the retraction of its anterior margin fn>m (he median linr: 
BO that between tlie left stenutl line and a line <fra«'n from the point of 
junction of the inner and middle third of the clavicle to the apex of the 
heart, there was probably, at this date, no long at all. 

3. An onoroaohmcnt of the enlarging right lung, a slight shifting of tho 
heart to the left, and a flattening of the chest wall to make up for the 
loot spare. The Battening wa^, however, as yet very slight, and not 
notiooabte until the jmUent drvw a breath. The man bad powerful 
{Mkriotas, and in such cmsos the displacement of heart and encroachment 
ol the oppc»it» lung pmcvde, "ften for a long time, any obvions Battening. 

It vits remarkablo with wliat rapidity these changes wvre taking place, 
ftad thuT can be no donbt that the connective tiaHW of the bronchial and 
peri-nscuUr and )il«urKl dteatbs was uudergoi&g rapid development, and 
tKat tho i-at» was, at this dat«, not mvrelj one of catarrhal pneamonia, 
which had adbsMlcd after bariag caoaed a certain hm of lung sabstanoe, 
but that aa inti»8titial [meumonia waa jvoceedin^ the oue had ohanged 
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its type to one of peri-bronc)iial, or rather, pulmoniu-y libroeiB; it hod lapsed 
into one variety of fibroid pJitliisis. TImt the diseflse was not yet arrested 
seemed probable from the patient stil! losing slightly in weight and be- 
coming more auiemic; but it hod clearly become limited. 

During the next month he lost two pounds in weight. Ho was during 
this time taking an acid preparation of iron, with a little quinine, and the 
oil. Notwithstanding I his slight loss of weight, he hod improved gener- 
ally; cough and eipectoration had diminished, and he felt stronger. On 
June 8, he was still better, and had gained one pound since lust report. 
Ho had very little cough; all moist sounds had disappeared except a slight 
pleuritic r41e on cough at the outer side and a little above the left nipple. 
He steadily improved up to August, 1871, when I lost sight of him. 

FiBRom Phthisis, 

The term " fibroid phthisis " has been productive of much discussion. 
Originally introduced by Sir Andrew Clark as " embracing all those cases, 
whether local or constitutional, which are anatomically characterized by 
the presence, in a contracted and indurated lung traversed by more or 
less dilated bronchi, of fibroid tissue, and of tough fibrogenous substance, 
together with cheesy do^xiBits or consolidations, and usually small cavities, 
commonly found about the middle and lower parts of the affected organ,'' ' 
the term is such a neat, concise, and clinically useful one, tliat it has 
boen very generally accepted with some reservations as regards the strict 
pathology of the disease so designated. 

The prominent symptoms and signs by which cases of fibroid phthisis 
are distinguished, are: — increasing contraction and immobility of the 
affected side, traction of organs to that side, deadened percussion-note and 
weakened breath-sounds of more or lesa bronchial quality, at parts in- 
tensely bronchial cw cavernous; breathless ness, dragging pains, paroxysmal 
cough, occasional hectic, but general absence of fever; very chronic pro- 
gress, long continued ono-sidedncss of the disease, and correspondingly 
slow foilure of nutrition. Such symptoms and signs bring the cases within 
the definition of phthisis, but phthisis of a special kind. 

Tlie conditions presented puit mortem are those of a contracted, tough- 
ened, indurated, and usually pigmented lung, surrounded by a greatly 
thickened adherent pleura, containing one or more rigid, dense-walled 
cavities, dilated bronchi, and cheesy cncapsuled nodules. 

On minute examination, this condition of lung is found to have been 
produced by a growth of two kinds porva<ling it. 1. Connective tissue 
proliferation, resulting in the formation of bands and processes of jibrous 
tissae, derived from tlio sheaths of vessels and bronchi, and the snb- 
ploural and int«r-lobular tissue of the lung. i:. A more iip[X)rtant nnelefu: 
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growth leiwliiig to the formution of broad tmcta of fibroid tissno, tliicki 
ing the walls of the alveoli, compreesing, and Snally offocing tliem, iiiil< 
they have Im.*ii previously stuffed with their own catarrhal products; thia 
fibroid 8trii(;ture bfiing very jroseibly derived from an overgrowth of the 
lymphatic elements normally pervatling the lung. 

The products of these two processes become intimately mingled, but 
it is the latter which is the phthisical element in the disease, for mere 
connective tissue growth does not lead to organic dostrnction of the lung. 
This is also the element which specially gives to the disease its peculiar 
oliiiioal features, and renders the name " fibroid phthisis " applicable to it. 

The clinical application of the term " Sbroid " thus corresponds with 
the use of other adjective terms — "catarrhal," " tubercular," etc.. ii 
Bcriliing the predominant character of the variety of phthisis thns 
tinguiehed; for in all cases of chronic phthisis the morbid proceBses 
of more or less mixed chamitcr. 

Fibroid phthisis is in the greitt majority of instances, so far as my oi 
experience informs me, of a truly secondary nature, supervening n] 
Bomo more or less acute inflammatory affection of the lung, whether lol 
or lobular, catarrhal, or tubercular pneumonia. It is very doubl 
whether pleurisy or bronchitis alone can give rise to it without tho inl 
Tuiition of lobular pneumonia or tubercle. Local injury or pulmonai 
abscess may form the starting point of the disease, but are not alone 
siiHicient to cause any oxteudve fibroid invasion of the lung beyond their 
own immediate limits. 

Numerous examples may he found of this somewhat inclusive disease, 
mnging from the most typical cases to those which are indiatingnisluble 
from ordinary chronic phthisis. I have described a cii«t of catarrhal- 
pneumonio phthisis, in which the transition into one of tibroid phthisis 
or pulmonary fibrosis was traced. It would not be difficult to find ex- 
amples in which the reverse takes place, the clinical characters of fibro] ' 
]ihthisis being gnulnally changc<l by subsequent pneumonic procei 
and all the fwitures of the s|ie«al variety becoming merged in the 
pulmonary destruction. Thus in a boy, to whose case I alluded in 
pivvious edition of my work, the disease began with catarrltal pnon- 
monic destruction of a certain j>urtion of lung, upon arrest of which the 
marked phenomenon of pulmonary fibrosis supervened, and finally again 
active deetructive changt* set in quite obscuring the fibroid characters of 
tho disease and resulting in death from pneu mo- thorax. 

Cases of fibroid phthisis may be roughly divided for convenience of 
clinioil exposition into three varieties: — I. Those in which tlie disease 
bus its starting ]M>int at the apex of thalung, and proceeds downwards. 
?. Those in which it eomnieucra at the base, and advances upwards 3. 
Thusie in which the most nuLrked signs are discoverable about the middle 
of tho lung. Of tho first variety the following case is a fair example: — 
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George P., a eawyer, aged 4;t, oamc first under my notice as an out- 
patient at the Bronipton lloapitiil in August, L8C8. He was a thin man, 
with dark hair, having no herwJitary predisposition to lung disease, except 
that his father had suffered from " asthma." In the preceding January, 
having suffered from shglit cough for years, he was laid up for six weeks 
with " inflammation of the right lung. " Since that time the cough had 
been continuous, and three months ago hud been attended with slight 
htemoptysie. The cough was now paro.^ysmal, causing retching and often 
rejection of food; expectoration difficult, abundant, and of a pink tinge. 
He liad got thinner lately. The digestive functions were fairly good; 
the pulse a little hurried; there was no fever present. 

On inspecting the chest, cardiac pulsation wua risible at the fourth 
right iuterBpace, Fig. 21, e, to left of right nipple. This side was dimin- 




ished in size and much restricted in movement, the intercostal spaces 
deepening with inspiration; while the left aide expanded freely, with an 
uplifting movement nf the shoulder. On careful examination, the apex 
of the heart was found a little to tlie loft of the onsiform cartilage. 

On percussion, the right side in the nipple-line anteriorly was dull to 
the Be(»nd rib, comparatively resonant to the fourth, and below this point 
it was i^in toneless. To the left of the line of 8t«mo -clavicular articu- 
lation, at the level of the second and third cartilages, there wu« good reso- 
nance continuous acnoss the median line with that of the opposite side. 
The line of this resonance, ii, sloped upwards to the epiiit^^rnal notch, 
being displaced in a downward dinwtion by cardiac dullness at the fourth 
cartilage. Hepatic dullness barely reached the costal margin. Theru 
was dollncss throughout the axillary region and posteriorly from apex to 
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inid-scapnla, the note having a tubular quality in this latter re^t 
Below the mid-scapula there was fair resonance to the nintli rib, thoaj 
leaB and harder than on tlie opposite side; the lower two or three inches 
on the right aide gave a flat note on jwrcuasion. 

The percuBsion-note over the whole left side, including the region of 
normal cardiac dullness and extending acroBs the median luie, as above 
indicated, was full ami goo<i in front and behind. 

The auBCuItetory signs were in agreement with those of percnsaion. 
Above the clavicle on the right side, the rcapinvtion was amphoric, and 
dry; below the clavicle weak and bronchial to the base, with some rather 
large, moist rhonchus, friction, and bronchophony. At one spot corres- 
ponding with the second and third ribs, nipple-line, b, the breath-sound 
was ol tracheal quality with scanty cavernous clicks and pectoriloquy. In 
the upper axillary region the respiration was amphoric, and the voice- 
sound pectoriloquous; in the supra -spinous foasa and inter' scapular 
regions, cavern oub- blowing, with pectoriloquy. Blowing respiration 
tended to the angle of the scapula, where it liecame weaker and gradu- 
ally annulled at the base. The vocal fremitus was generally i: 
the right aide. Respiration throughout left lung ex^gerated vesicular. 

February 2Tth, 1869, — Patient improved in flesh and appeurani 
stronger than before, but complains much of cough, and expectoral 
much pink phlegm. Breath eliort on exertion; cough causes retcbf 
but docs not bring up food now; appetite fair; digestion not very stroi 
bowels regular. Continues medicine (oil witli nitro- muriatic acid 
cinchona). Fingers noted (February 13th) to be clubbed. 

The a<lditional physical signs noted at this date were, a distinct, short, 
systolic bruit at the point of maximum cardiac impulse, not appreciably 
increased by pressure nor confined to that spot, being also audible at the 
ajiex. Measurements of chest: — From mid-stomnm to nipple, right aide, 
4uiches; semi-circumference, 15^ inches; espansion, tiuch. Ijeftetemo- 
nipple measurement, 4J inches, semi -circumference, lt> inches; expan- 
sion, i inch. 

We may, by way of summary, aided by a glance at the figure (reduced 
as accurately as possible from a sketch taken at tlie time u)>OD an outline 
diagram), interpret the above detailed physical signs as iudicatinf; at this 
period a general induration of the right lung, with much contraction, it* 
anterior margin having receded considerably from the median line, ex- 
posing the jiericardium, and having also shrunk away from the upper 
surface of the liver. Its upper and a portion of it« lower lobes were ex- 
tensively excavated, the cavities being old, tolerably drj', and shrunken 
with the gonend contraction of the lung. The pleura (from the hard- 
ness of percussion, feebleness of breath-sound, and great fiiitj- of walls) 
vaa probably greatly thickened. The liver was drawn np within the 
costal mai^n, and the heart considerably displaced to the right, its axis 
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being, however, but little ultorod. A short systolic miirniur was heard 
over the heart. 

Subsequently to the last note I repeatedly examined his cheat during 
the many months of his attendance at the Hospital, but beyond somo 
variation in the dryness of the sounds there waa no important change in 
the physical signs. I examined the urine more titan once, but the only 
note I have of it was taken in April, 1869, when it was acid, becamo 
slightly turbid on boiling, but cleai-ed on adding a drop of nitric acid. 

The left lung rentahied healthy, and though the patient oontiiiuod 
thin and cachectic-looking with a troublesome cough, he hold his ground 
fairly well, and rather improved in gononil health. At times the expec- 
toration would become very abundant, and occasionally of a pink color, 
(1 thought due to fresh irritation and slight sanguineous discharge from 
the walla of the old cavity). The most troublesome symptom throughout 
the oaae — and one which is common in greater or less degree to all those 
cases of phthisis in which indurated thick-walled cavities are present — 
woe the paroxysmal cough terminating in vomiting, occurring especially 
after meals. 

No doubt the mechanical conditions of such a cavity, rendering the 
removal of expectoration very difiQcult, have much to do with the pro- 
duction of vomiting, and render it a particularly common symptom in 
these cases; but the reception of food into the stomach lias seemed to me 
to be in many cases so constantly followed by cough ending in vomiting, 
as to render this mechanical explanation insufHcient, and, iu 1869, i was 
led to attribute it to an undue reflex irritability of the pnenmo-gastrio 
nerve, and proposed strychnia as the best remedy.' I have since, in many 
cases, found this remedy valuable, but by no means invariably so. 

On leaving off attendance at the Hospital in May, 18o9, the patient, 
though not free from cough, continued for a time to improve, but he 
soon afterwards began again to emaciate, and the vomiting with cough 
returned. He again attended in January, ISTO. resumed the oil and 
usBtl oarbohc acid inhalations, and left March 30t!i, improved. Siuoe 
this time I have beard nothing of him. 

The above-related case represents very well the main features of fibroid 
disease of the lung. The indurative disease supervened presumably upon 
an acuta apex (tubercular or catarrhal) pneumonia, and did so with toler- 
able rapidity, the characteristic symptoms and signs being fully developed 
within SIX montlis of the termination of the acute disease. 

The question as to the rapidity with which this disease may advance 
is one of great interest, and requiring ftirtlier oljser^'ation. I eannok 
but think tliat, reasoning from the morbid appearances found poet mortem, 

'Practitioner, vol. i.. p. 313:— Div Hiigliea Bennett {Reynolds' System, vol. 
lit.. Phthisis, 18T1) regarUs this aa u cuiitw of vomiting; in the lutt>r stages of 
phthisi 
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I' 
■we are apt to regard rach dieeaaee as older than tlie clinical history will 
-warrant us in believing; on the other hand, though it is very probable 
that the fibroid induration of the lung may proeead with great rapidity 
to Buch a stage of slinnking as to produce very marked clinical sigoj^. JU 
Bubsequent progrcsa is very slow anil difficult to measure, consisting 
mainly in the further hardening of an already indurated lung, the 
gradual widening of the bronchial tubes, and filling up of the loose 
(Edematous areolar tissue between the separated pleural layers by dense 
fibrous growth. We can readily perceive therefore how the earlier stiiges 
of the disease, which are attcnde<l with striking alterations in physical 
eigne, may, if the original disease is of considerable extent, be passed 
through with comparative rapidity, while the later progress is necessarily 
slow and difficult to estimate. 

There are a few points for consideration in the diagnosis of the above 
case. 

Tliat it was not simply a case of contracted cavity is evident from the 
contraction of the side being general, from the heart being displaced 
laterally, not specially drawn up towards the right apex, and from tbe 
1 veakness of breath-sound, with dullness at tlie base, and raising of the 
j liver. Tbe presence of considerable excavation at the apex would be in 
favor of the disease having commenced there as an apex (phthisical) 
pneumonia, and not being secondary to basic pi euro- pneumonia or em- 
pyema. The same circumstance would also distinguish the esse from one 
of simple cirrhosis of the lung. 

The resonance of the opposite lung extending across the median line 
I ironld emphatically exclude cancer, which the history of the case, and 
many other signs, particularly the kind of cardiac displacement, would 
also negative. While in certain cases of mediastinal cancer the heart is 
fixed in about its normal position, it is. I believe, never displaced towanls 
the side most affected. In regarding the signs of cardiac displacement, 
however, it is important to avoid taking ihe point of maximum impulse 

Jcessarily the apex beat In this case the real displacement of the 
heart is much less tlian a first glance would lead us to believe. The 
absence, while the patient was under observation, of any evidence of 
complication of other organs would be in favor of the disease being of 
looal ori^n. 

In calculating the prognosis in these cases, we have to bear several 
I tilings in mind — the cachexia of the patient, the size and freedom of 
* oommunication with external air of any cavities present, and the evidence 
of disease of other organs, especially of the opposite lung. 

The cachexia is occasionally very maniiest; without Tery marked 
emaciation the anemia is apt to become great, and the complexion of a 

r-tint, reminding one of that seen in the later stages of cases of 
canoeFj or in women suSering from certain uterine i 




CHBONIC PNErSIONlC PHTHISIS. 217 

these peculiarities were in tlie present case noticeable in any marked 
<legree. 

A cavity of considerable aiKc, and freely communicating with the outer 
air. is a more hazardous condition for the patient than one wliicfa is small, 
or which we may presume to have become flattened and partially or com- 
pletely closed. In the former condition the patient is constantly liable, 
on exposure to cold, etc, to recurrence of irritation and to fresh ulcera- 
tion of the cavity-wall Causing profuse secretion and hectic, as in the 
present case, or laying bare vessels which may at any time rupture and 
cause death from hcemoptyBis. Out of eight well-marked cases of which 
1 have maiie posl-morlem examinations, this has been the cause of deatli 

When the opposite lung is affected, it is moat generally by grey 
tubercle, and it becomes so sooner or later in most cases, unless the 
patient be cut off by some iuter-curront disease. We mnst, however, 
not give too fatal a prognosis from mere physical signs in such cases, 
the course of the tubercle is disposed to be very chronic and indurative, 
and the signs may again subside and long remain in abeyance. I still 
ocoaBionallj see a patient whose case (Case II.] I brought before the 
Clinical Society in 18G8. He had then distinct evidence of involvement 
of the apex of the opposite right lung and also a small quantity of albumen 
in the urine. He has since, however, led a rural life and his health has 
yearly improved. The right lung has become greatly enlarged, the 
disease in the left remaining perfectly obsolescent, and the patient is now 
(1885) in good flesh, and, to all appearance, in robust health. 

Sir Andrew Clark has pointed out that albuminoid degeneration of 
other organs — the liver and kidneys — commonly supervenes in the later 
stages of this disease. Of the three purest coses of which I have made 
pasl'fnorifm examinations, in which there was no obvious grey tubercle 
in the other lung (though islets of peri- bronchial induration were present 
in all), in ono there was extensive albuminoid degeneration of liver and 
spleen witli grauular kidneys ; in another of the spleen only, with ulcer- 
ated intestines. Albumen in the urine, absent in the present case, affords 
us the earliest clinical evidence of this degeneration. 

Although the prognosis is always, in cases of fibroid phthisis, a jire- 
carioua one from the circumstances above mentioned, yet tlie course of 
the disease may be very long, and may with duo precautions in some 
instances be almost indefinitely extended. The condition of health and 
phyaique maintained by some patients is remarkably good. In this re- 
spect the case related (pp. 213 — 215) is not bo favorable; I have notoe, 

' For an account of one of these, vide Clinical Transactions, vol. ii., p. 181. 
Case 1; the other is referred to in a Table on Htemoptysis, I'atliological Tmnsar- 
tioiM, vol. xxii., p. S8, Case 1, P. W. 
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howerer, of a pOBtman preeentiug exceedingiy well-ioarked signs of this 

form of pbthisie, who aloioet entirely lost his rough while attending the 
hospital, and was able to resume his duties, walking fourteen or fifteen 
miles a day; and 1 might mention two or threo other patients capable of 
considfrable physical exertion on Jevc! gronnd. Patients who for many 
years have had one lung dormant or "gone," as they usually describe it, 
are not uncommonly met with and belong to this category. I have al- 
ready mentioned one such case which I described at the Clinical Society 
some years ago, and I occaBionally see a lady who has for twentj'-five yeare 
had her left lung similarly aSected. This pittient leads a sheltered but 
useful life and rarely suffers from pulmonary symptoms ot any kind; hor 
chief complaint, from time to time, being of failure of heart's action 
causing chilliness and a disposition to fainting, with occasional attacks of 
great cardiac oppression which, but for the absence of any severe pain, 
would be described as angina. There is no evidence in this case of valvu- 
lar disease or docidotl dilatation of heart, bnt the organ is uncovered by 
the retracted left Uing and the sounds are feeble. I have observed in 
many chronic lett-sided cases of phthisis groat functional disturhanco or 
rather irritability of heart, doubtless attributable to its being lose sup- 
ported and protected by lung than in health. 

The very full consideration of the above examples of fibroid phthisis, 
and of the general bearings of the disease, renders it unnecessary for me 
to enter into those variations in the signs of this form of phthisis which 
depend upon its seat of origin. 1 will only observe that I believe the 
commencement of the diaeafie in the central portion of the lung to be of 
very rare occurrence, muuli more rare than either at the apex or base. 
It is true that the most advanced physical signs may often, o8i>ecially in 
loft-sided cases, be found at the third or fourth ribs, outside the nipple 
line and in the upper axilla, but this localization of signs is acquired by 
tho lowering ot the apex, and shrinking away of the lung from the mediu 
, line in the course of the contractile disease. 
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TUBERCULAR PHTHISIS. 



HE following sketch illuBtrntes the pfaetiomena characteristic of acule 
tuitTculo-pneumonic phthisis — i.e., a case of pulmonary tuberculosis, iu 
whicli the taborcular granulations and groups of granulations are attended 
vith much paenmoniu, which latter is the main element destrnctive to 
the lung; while the former appears to stamp, the disease with its peculiar 
ad]mamic characters, its continued fever, and determined progress with- 
ont check to a fatal termination. 

A woman aged 31, liad liad " inflammation of the lungs" two years 
ago, bnt had suffered from more or less cough, with frothy expectoration, 
for three years. She knew of no family predisposition to phthisis. Four 
weeks before admission into hospital, however, she ex[)ectorated a small 
quantity, tn'o teaajwonfuls, of blood and the sputa continued to be tinged 
with blood for five days. She had since suffered from night-sweuts, 
emaciation, cough, and pain in the side and between the shoulders, of 
which symptoms she complained on admission. The pulse was IIS; tlie 
tongue furred; catamenia regular. The physical signs oil admission were 
— harshnexB at tlie right apex, with sub-crepitunt rhonchus; at the left, 
jerking respiration and prolonged expinition. She lost rapidly in weight* 
losing 34 lbs. between October 36th and November 14th. 

On Noveml)cr 6th the physical signs were noted as unchanged. On 
the 21st, she was much worse, had a red, tremulous tongue, a rapid pulse, 
great breuthlessncBS, and much heat of skin. She could with d)^cnlty 
stand from the trembling of her limbs and weakness. Sub-crepitant nUes 
were found diffused throughout the right sido behind, with some defect 
in resonance not amounting to dullness. The temperature, taken night 
and morning from this date, showed a maximum morning height of 103°, 
avenige 101.6"! maxinium ovenJTig temperature 104°, average 103,3°; 
difference between the average morning and evening temperature .7°. 
On the frequent oceasions when I saw the patient iu the middle of the 
day the skin was uniformly hot, and the pnlse very rapid— usually abont 
ViO. Meanwhile the jtiilmonar)' physical signs advanced, the crepitation 
became more abundant, and extended through both lungs. There wore 
signs of breaking down at the right apex, though the presence of a cavity 
could not be ascertained with certainty. On T>eceml>er 19th, there were 
present " diffused blowing respiration, with sonorous rhonchua and scat- 
tered crepitation more abundant at the bBBoe, with some dullness; high 
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temperature, and much dyspncea." On December 15th, the patient 
hvga.n to be troubled with diiirrhcea, which continued more or less to the 
last. The emuciation or loss of power nvpiiJly increased, the smooth, red 
tongue became white with aphthous patches, and she gradually sank, 
having never evinced, however, any delirium or other morbid brain 
eymptoma 

The continued fever, the great and early prMtration, and the diffused 
crepitation heard over the lungs, witliont any defined dullnesB, rendered 
the diagnosis of Pulmonary Tuberculosis being tlie prevailing lesion a 
tolerably certain one, while the absence of that degree of utter prostra- 
tion with occasional muttering delirium, and the early presence of decided 
pulmonary signs, prevented one from regarding the case as One of acute 
general tuberculosis. There was, however, but little satisfaction to bu 
derived from this reflection, for the prognosis was, so far as present 
knowledge could decide, inevitably fatal. 

Post mortem the lungs were found studded with racemose groups of 
tubercle surrounded by ill-defined areas of soft catarrhal pneumonia in 
active process of formation and degenerative softening; the right apei 
was breaking up into small cavities. There was no miliary tubercle on 
the pleural surfaces. 

The following case of general taborculosis, the clinical features ol 
whicli I will sketch, will serve to emphasize the fact tlmt the more pnrelj 
t u here nlar affections run their course to a fatal issue with little or n* 
softening, and also to indicate the great difficulty in some eases of making 
a diagnosis between acute tuberculosis and typlioid fever. 

Elizabeth G— ^ , aged 34, a pale, sallow, grave- featured woman, with 

slight malar flush, was admitted into my ward at Middlesex Ilospitalin 
March, 18S5, complaining of cough and increasing; weakness, with sonu 
pain of a pleuritic character in the left side, with which she had been 
troubled for three moTiths, For a week she had been oonflned to bed 
with headache, cough, and some cedema of the feet. 

On examination only a few scattered bronohitic rillos wore discovered 
in the chest, the splenic dulliieas was increased, and the aMomen wua 
observed to bo full and tympanitic. The pulse was 100, small, feeble, 
regular; respiration 18; temperature 10^*4°. The tongue was very red 
and raw-looking, and coated in the centre with a thin fur. No spots of a 
^rphoid character were found on the aUlomeu, but numerous eudamiiui 
were observed scatteretl over the chest and aMomen. 

The temperature ranged above 100°, daily reaching 102° and fre- 
quently 103°, but was kept more or loss modified by antipyriue, ndjniniH- 
tered each time it reached above 102°. 

trp to the aoth of April no further chest signs were observed; there 
was then noted slight dullness and crackle after cough over the right 
8ub-olavicular region, and some superficial crepitant rAles at the angle nf 
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the right scapula. There was no iliiirrhuta; the ahdomen uontinned very 
prominent and tympanitic, and there waa somo teudemeBa on presaure, 
especially over the splenic region. 

On April 25th the spleen was felt to extend helow the costal cartilages. 
On May 7th there were signs of a little (inid in the peritoneum, and pal- 
pation of the abdomen gave a SL^nao of soft rceiatance, aa though from 
matting together of intestinea by adhesions. Obscure crepitation was 
beard below the second cartilage on the right side, becoming more mani- 
fest and nioister at the anterior base. On the left side some crepitations 
wero heard in the mammary region. There were sub-crepitant rjilea ut 
both posterior bases. 

The cough waa troublesome, exjtectoration scanty and viscid. Tho 
sputum wua carefully cxumliieil by Dr. Pasteur (the iledical Registrar) 
and myself, on several occasions without discovering any bacilli. No 
diarrhoea was at any time present. The oedema of the legs increased and 
the patient lapsed into a seirii- unconscious state, her temperature moder- 
ating somewhat but keeping above the normal. 

In tliis condition she lingered for two or three weeks until death en- 
sued on the SOtb June, three montlis after her admission. 

Some of those who observed tliis case with me from time to time, 
were do.ubtful as to whether it waa one of enteric fever or tuberculosis. 
The continued fever, swollen abdomen, enlarged spleen and marked 
adynamia, were certainly suggestive of enteric fever, nor from experience 
could it be said that the absence of diarrhcea was sufficient to negative 
such a diagnosis. The temperature, although maintaineil at a high level, 
was of too fluctuating a type to correspond with the assumed period of 
tvphoid. The hectic flush is rarely, if ever, seen and sweatings of suffi- 
cient severity to proiluce audamina are in my experience never met witli 
in early typhoid, The pulmonary signs were at first quite compatible 
with either disease. As time wont on it waa apparent that an adhesive 
jteribmitis with slight effusion was present, and the further development of 
chest signs rendered the diagnosis secure. 

Tho poat-miirleiii examination revealed miliary tuberculosis of lungs, 
pieune, spleen, kidneys and peritoneum, with adhesive peritonitis. There 
was a small no<luki of ohi discuae at the apex of tlie right lung. N'onu of 
the tubercles hud softened. This patient's sister had ten years previously 
died of rapid plithisis. 

Oaaes are, on tlie other hand, sometimes met with in which the catarrli- 
al pulmonary signs in tho early weeks of enteric fever mislead to a diag- 
nosis of acute tuberculosis, a mistjike which by preventing tlie atrictnosB 
o( dietary suitable for the latter disease may serioualy hazard recovery. 
Enlargement of the spleen is an important sign in favor of enteric fever, 
since tubercular disease of the spleen, although present in the above ru- 
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latcd case, is not HBual. Later on in enteric fever the pulmonary BigiiH 
fade, whilst the enteric pltenomcna become more marked. 

It is to be observed that In tliia case — not the first in my experience — 

I a carefu! examination of the expectoration for bacilli on several occasions 

. gave a negative rcsnlt, and, had importance been attached to the fact, 
would have misled diagnosis. The asoertained facts respecting the dis- 
tribution of the bacilli in the pulmonary tubercular lesions would not lead 
ua to attribute any importance to the abseitee of these organiema from tlir 
expectoration during the earlier stages of such cases as might most readily 
be confounded with enteric fever. But in cases of pneumonic tvpe, 
which are sometimes difficult to diagnosticate from slowly resolving simplu 
pneumonia, the discovery of bacilli will frequently prove of great valuo 
in settling the diagnosis. 

It in instructive to observe that iAio pttal-nmrlem examination revealed 
some old-standing miBi:hief at the apex of the right lung. In truth, lo 
the infinite majority of cases, if not invariably, tuberculosis is a secondary 
disease, there having been most commonly a previous abortive attack of 
phthisis; and when this is not so, there is some caseoua remnant of s 
scrofulous or tubercular leeion etsewhore in the body, 

Chronic, tubercular plilhixis. — In speaking of alveolar catarrh, it wan 
remarked that in some cases it may proceed to catarrhal pneumonia of 
varying degrees of intensity, in which the pneumonic process gives the 
prevailing character to the disease. In otiior cases great tliickeiiing of 
tlio alveoli, grey induration, in which some individual granules of tnberck 

, may or may not be distinguishable by the unaided eye, is siibstituted lor 
the more characteriatioally pneumonic process; wo have, in fact, alool 
pulmonary Ivberculizntion, of slower and more insidiously destructiTe 
progress than cuseous pneumonia, so far as the lung is coucemed, iint 
more obstinately and continnously progressive, more prone to bo succeeded 
by early implication of the other lung, supposing both are not from Uw 
first implicatotl, more quickly followed (sometimes oven preceded) 1^ 
disease in other organs, particularly the larynx and intestines; and, in 
short, though a chronic or sub-acute disease, yet one of more early arenga 
termination than the corresponding pneumonic forms of phthisis. 

This form of local tuberculhation spreads through the lung from apcn 
to base, with a well-defined grey advancing margin, immediately beyonil 

. which the highly vascular but crepitant lung-tiesue presents a strikinc 
contrast to it. On examining, however, more minutely with a lens, Ae 
alveolar walls are found considerably thickened to some little distance 
(perhaps half an inch) beyond the defined margin, though the alveolar 
spaces are not occupied with catarrhal cells— at least, not UQiformlyso, 
or to any material extent. A few outlying patches or nodules may soiue- 
timee be observed evidently of infective origin. I am not aware of any 
mere inflammation at all analogous to this in its evasive characters. It 
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most reacmbles lupoB ot the cutaneous Buriace, which, I presume no one 
would venture to describe or treat aa merely inflammatory." 

On the other hand, thia form of tul)ercle (as I tliink it must be con- 
udered) differs from miliary tuberculosis pathoiogically by its primarily 
attacking one portion of one or both lungs (almost always the ajiex), and 
spreading therefrom, not by the dissemination of miliary tubercles far 
beyond the margin of advance, but by a continuous growth involving the 
destruction and subsequent excavation of the affected tissue. Clinically, 
the peculiarly insidious origin and prc^eas of the disease with the gradn- 
ally increasing nialaiee and aneemia, nocturnal cough, irregular fever, and 
the physical signs, at first very obscure at one apex, gradually increasing, 
and developing at the otiier, are in accordance with its pathology, and 
distinguish it also from the still more severe miliary form of tubercle. 
" Chronic tubercular phthisis " seems the beet clinical name for this 
variety, of which the pathological process is, as above stated, beat repre- 
sented by the term pulmonary tuberculization. 

It is very difficult to depict in writing a case, with snfficient accuracy 
to bring out tliose somewhat minute differences, the accumulation of 
which build up the distinction between tbe cases of catarrhal pneumonic 
phthisis already described, and those of tubercular phtliisis, to the patho- 
logy of which I have just referred. 

It will, then, perhaps bo most instructive to enumerate those symp- 
toms and signs the presence of which will warrant us in regarding the 
case as one of tubercular phthisis — as one, at all events, in which tuber- 
cle is the prevailing lesion; for it has been before stated that chronic 
tubercle is rarely wholly unmixed witli other inflammatory proilucts. 

So far as temperature is concerned, there is nothing at present known 
characteristic of chronic tubercle. It if at times elevated, during which 
periods there are fresh accessions of disease, and the non-febrile intervals 
ore of varying duration. In this respect the disease presents no important 
difference, so fur as I have been able to observe, from tbe chronic pnen- 
mouic forms of phthisis. The physical signs are more characteristic. 
The obscure signs ot alveolar catarrh do not give place to the well-marked 
duUuossand coarse crepitation or crackling of catarrhal pneumonia, but 
to continued weakness of respiratory murmur, with impaired expansion 
or actual flattening, wliile moist sounds may be alt<^tlier absent, or one 
or two dry crackles may be eliciteil on congh. The percussion- note be- 
comes hardened, and we may Ije surprised by the apjR-arance (having 
omitted to examine the patient for a week or two) of some feeble, blow- 
ing respiration, of hollow quality, still very dry, which inoreasee in thu 



> Bfnce tliifl comparison was ilrat mad? in the 1878 edition ot my work, lupus haft 
come to be regarded as a truly Uibeiicuiar affection, perhaps scarcely on adequate 
grounds. 



1324 



DISEASES OF THE LUNGS AND PLEUB^B. 



I 

^^^^■nme obscure i\'ay until an unmistakable cayity is present. This for ma- 
H^^r tion of a cavity by a procesa of dry crumbling is very characteristic of tbe 
P typicii) form of pulmonary tuberculization. 

I Kuskiness of voice, or actual aphonia, is commonly one of the early 

h symptoms in this variety of consumption, and is theni I think, eharac- 

^^^^L teriatic of tubercle. The buskincES may clear oS, but the voice remains 
^^^^1 more or lesG altered permanently in quality. Too hasty a diagnosis must 
^^^^f not, however, be mode from this s^'mptom, lest a grave prognosis be 
founded upon a simple laryngeal catarrh. The digestive orguns are early 
affected; tlie tongue jirescnts a scanty white fur on a very red ground,, 
with prominent red papillsB, an ap|>eiimnce which is very signifii-ant of 
intestinal lesion, still more so if the fur clears off in patches leaving raw- 
looking glazed surfaces; and the symptoms characteristic of this lesion — 
alternating diarrhrca and constipation, with colicky ptuns, especially after 
food — soon appear. 

Patients t!ie subject, of this form of phthisis aro usually of slender 
figures and good features. Among them are those more interesting ex- 
amples of consun)ption or decline that novelists prefer to describe. This 
variety is, however, much more uncommon than the pneumonic form of 
phthisis. 

As to prognosis, these cases admit of considerable temporary relief, 
and may appear to do well for the first few months. The physical signs 
progress, however, and I think the duration may be pretty safely reckonwi 
as within two years of the first apjieunince of definite signs, although 1 
have known exceptional cjiees to lust longer. The intestinal or laryngeal 
comiilications cause great distress towards the last, and hapten the total 
termination. 




The excavation stage of some casea of phthieiH is bo prolongetl and 
tlic ayraptoma are so decidedly grouped about the cavity, that at Bome 
flchoole it is the custom to name snch aa cases of "cavitatiou." Whileti 
I do not think sucli a term admiBsible in any formal senee, however useful 
it may be aa a colloquial expression in clinical teaching, there are yet 
many points in the diagnosis and treatment of different kinda or condi- 
tions of caviticB which may form useful matter for consideratioa in a 
separate chapter. 

We have seen that destruction of lung ia the essential anatomical 
feature of pulmonary phthisis. In tiio most rapidly fatail caaea the de- 
stniction takes place simultaneously at many centres, or involves such a 
^ large extent of lung as to render hopeless any effort at repair or com- 
pensutioh. In the majority of onsca of jihthiaia tliat come before uh, . 
however,; the disease as already pointed out iiffecta principally one apex, 
the active aymptonis attendant u[>on the pulmonary consolidation and 
softening after a time subside, the appetite rotnrna and the jmtient bogina 
to gain strength and flesh. The cough still continues, however, and auscul- 
tation reveals the existence of a cavity at the apex concerned; tiic discjue 
being now usually deacribeil oa having otlvanced from the 6rst (consolida- 
tion) through the second (aoftcning) to the third (cavity) stage. If these 
terms were atrictly employeil in a structural or anatomical sense as regards 
the lunga only, they would not Ije objectionable; ^ut in fact they are too 
often extended in their application to the phthieia of the jiationt and there- 
fore become fruitful of error and misunderstanding. These so-called etagea 
of the wholo diacaac, phthisis, have refercuce merely to the effects of thut 
disease upon, jicrhapa, a fiftieth part, orperhajis, nearly the whole of one or 
both lunga; thoy have no meaning aa applied to tho present or jirospecttvo 
duration of the disease. A man with a big cavity ia very frequently better 
off aa roganla life and health prospects than one with a " first stage " patch 
of diseaae no larger than the area of a ahilling. A cavity once formed is 
BO much lung gone, and it ia for many rca»)ns much better that the 
irremediably disensiHl portion should be ciparfd out than that it should 
remain as a centre for fresh irritation, which may break down or infect 
the aystom at any time, Onr anxiety as reganls the immediate prognosis 
rerta upon the condition of the out-lying i>ortions of the affected lung and 
15 
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I Btill more upon the degree of integrity of the oppoaite Inng. Yet tlie 
I student rarely looks beyond a cavity, upon the discovery of which, in 
I aocordance with current phraseology, he classiiieB the caee and decrees 
] the fate o( the patient. The phjEician, too, is often uow-a-daya beset hj 
I anxious enquiries from the relatives jind friends of hjs patient, as to tbu 
r exietence or non-exiatence of a cavity, upon which they base their hopes 
[ and fears, and upon hla cjipaeity to discover which. Ma reputation is 
registered in their estimation ! These terms then, being inaccurate unil 
I taisleading, should never be used in their general sense. 

To resume, however, the spedal subject of the present chapter. 
I Cftvitios may be considered under four heads:— I. The recent oavity; 2, 
I the quiescent cavity; the secreting cavity; 4, the active or ulcerous cavity. 
Recent cavity. — The recent cavity is the first result of the breaking 
down of caseous nodnle^ in the lung. Whatever the derivation or con- 
stitution of the pulmonary consolidations may he, they, in cases of suffi- 
cient intensity, uiidci^o degeneration in few or many centres, and lique- 
faction of the caseous products ensues. We do not, however, get any 
physical sign of this liquefaction or of the production of a cavity until 
I fioromnnication is effected with a bronchus and some of the Boftencl 
• natter is expelled. From this moment we have caWties existing in the 
lungs and accessible to the air during respiration. 

To yield the auscultation signs which arc regarded as nccosEary for 
diagnosis, a carity must liave the dimensions of a walnut or larger, auJ 
must communicate freely with a bronchus. Rut on comparing our clini- 
cal notes with post-mortem observations we sliall iind the former meet 
commonly inadequate if we have awaited the presence of uavemoiis breath- 
ing and pectoriloguy and such like orthodox signs before admitting thu 
\ existence of excavation. 

The pulmonary consolidations break down into cavities in one of two 
■ways which are not, however, essentially different. Firstly, many minute 
lobular centres of softening yield to auscultation moist, crackling or hnmiii 
cUcking Bonnds, which increase in size and abundance as the softening 
centres extend and coalesce into larger cavities, until finiJly we get cavern- 
ous rftle. The respiratory murmur which —bronchial with the first con- 
solidation — had become weakened and more or less masked by the moist 
sounds, becomes again audible but much altered in quality, now assuming 
the more or loss distinctly cavernous character. As the cavities become 
fewer and larger by coalescence, the other well-known signs of cavity 
become apparent — pectoriloquy, splash on cough, britU de jiSt/ili, etc. 

Perhaps the lai^e majority of phthisical cavities form and increase in 
the way I have thus briefly sketched, bnt in some cases they are formed 
in a slightly different manner. It not infrequently happens that we fail 
to get distinct evidence of pulmonary softening for some time after 
troublesome, but more or less dry cough, and liectic symptoms point very 
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etrongly to its presence. Th»3re muy bo dullness, hatsh breathing, and 
some fine spongy crepitation, increased after cougli, but none of those 
distinct elicka chanictoristic of pulmoniiry aiftoning. Then the patient 
will Budrtenly, in the course of the night perhupa, expectorate a conaider- 
able quantity of purulent mutter, and we find evidence — cavernous 
rbonchus, etc., of the existence of a cavity. Tlie explanation of theae 
phenomena is obvious enough: a nodule of consolidation of appreciable 
dimenaiom, but rarely exceeding a wulnut in size, becomes uniformily 
caseous, und tlien softens in its centre and gradually liquefies throughout 
before communicating with a bronchus, when its fluid constituents are 
at once expelled, and auscultatory evidence of the existence of a cavity 
bocomee abruptly diivelopcd. In the post-mortem room wo may often cut 
through such softening nodules in all stages of ripeness for exit; they 
sometimes undermine and rupture through the pleura, and may well be 
designated caseous abscesses. 

Prof. Rindfioiach ' ingeniously explains the manner in which these 
softened massea finally communicate witii the corresponding broncbuB. 
lie observes that there is a general traction upon the branches of the 
bronchial tree dnring inspiration, and tliat as soon as tlic softening process 
has snfificiently advanced, a separation is effected betn-con tlie root of the 
softened mass and the bronchus which passes into it. Air is immediately 
drawn into the rent, and the liquid contents of the cavity escape through 
the bronchial tube. I have satisfied myself that the caseous abscesses 
above described, do probably discharge themselves by a process of this 
kind. 

With the softening of the pulmonary textures the expectoration ceases 
to consist of mucus; it is no longer viscid, tenacious, and more or less 
frothy, but contains opaque specks and purulent streaks, and gradually 
becoming more purulent each sputum is moulded in its racape through . 
the Btr-possoges, to form a more or less isolated nummular mass. Some- 
times, eapecially as the cavities increase in size, the sputa become more 
diffluent. As the expectoration increases in abundance, it becomes also 
easier, and the patient describes his cough as being looser, but soon com- 
plains of the amount of expectoration. 

At an early period when the centres of excavation are as yet minut«, 
a careful examination of the sputum will discover the [irosence of elastic 
tisane in it (Fig. 22). The discovery of clastic tissue has indeed almost 
exactly the mme significance as that of the physical sign of moist crack- 
ling, and in all doubtful uwos it is well that evidence obtained by the 
microscope should confirm the stethoscopical signs.' Even the most 
skilled auscultator will often be glad of the help of this instrument. 
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Jiiet, however, aa I have alreiwly more than onco remarked, that 
physical sign of moist erackliiig may be produced by the degenemdi 
liquefaction of the products of a past inflammatory uffection, so 
presence of elastic tissue in the sputa docB not necessarili/ agiiify pref 
activity of disease, but eiinply the removal of its caseous effete 
ducts. With completed excavation elastic tissue will no longer be found. 
Dr. Ewart ' has pointed out that the elastic elements may become, if not 
actually destroyed, so much comminuted a* to be very difficult to detect 
in some cases, and this observation I can fully confirm. 

A cavity of r<jcognizablo dimensions having formed, it may extend 
indeSnitely by new solution of tissue, and by the coalescence into it of 
Bmallor cavities, or it may cease to extend. In the latter 
continue to secrete much purulent fluid for a long time, or it 
become quiescent and undei^o more or less contraction. The on 
method of extension and enlargement of cavities by softening down of 
fresh pulmonary tissue into the original cavity, and by the mer^ng of 
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adjacent smaller excavations into one larger one requires no further com- 
ment. It is obvious that all traheculated cavities have been formed in 
this way, the trabecuUe being the remnants of the septa which formerly 
separated the smaller cavities from one another. 

There is, however, a theory of Prot Bindfleisch's by which he explai] 
the enlargement of bronchial and other cavities, which I must notice h 
although I think there are many and important objections to its 
aiice. He regards the obstruction of numerous small bronchi by the pi 
monary consolidations as necessitating an increase during iuGpimtion of 
the air pressure upon the interior of the bronchi in front of tho obatnic- 
tion, and also upon the interior of cavities, thus leading to their dilatation. 

Prot HindSeisch conceives that the soft walls of recent cavities readf 
yield before this increased air pressure, and thus cnlai^ towards 
pleural surface condensing the tissue around them. When we considi 
however, that the influx of air into the lungs does not take place in any 
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oonstant quantity, but awaits the aspimtion dependent upon tlie expan- 
sion of the thoracic cavity, we me that tliiB theory cannot apply to the 
enlargement of phthisical cavities nor even to ordinary eases of bronchi- 
ectasis. For in both these morbid states, but especially in ])lithi8is, the 
lung is more or less consolidated or thickened, and having its pleural 
surfaces adherent, at least over those portions which are excavated, resists 
expansion more than in health. In vigorous people with healthy lungs 
the utmost available inspiratory force only exceeds tliat necessary to ex- 
pand the lung by from two to three inches of mercury. In phthisis this 
reserve force is much diminished, the vital capacity of the chest is much 
lessened, so that we have less air entering the lungs and at leas pressnre. 
Hence I think the inspiratory force, effective in producing certain forms 
of emphysema, baa no appreciable action in dilatating pulmonary cavities. 
I have not observed in phthisis, oscept in advanced casos with marked 
dyspncea, any excessive effort with inspiration; the muscles of inspira- 
r.if^ii lessen in vigor with the general wasting. During cough, however, 
the intercostal spaces over a superficial cavity become noticeably bulged, 
and with the stethoscope we may hear the air forcibly rushing into the 
cavity, so that doubtless the reiwated cough has a tendency to dilato 
cavities somewhat, but even this is only an auxiliary force in effecting 
their enlargement. 

The temperature chart of a case of phthisis with recently formed and 
extending cavities depicts a markedly hectic type of fever. The tempera- 
ture mounts up to a considerable height, from 101° to 103° in the course 
of same hours during the day, the maximum temperature being usually 
attained at some pi'riod between 2 p.ni. and 10 p.m. and from this point 
subsiding to a point l>clow the normal, the sub-normal range occurring 
neually towards the early hours of the morning. This range of tempera- 
ture normal to the period of active cavity formation in phthisis has been 
well illustrated by my colleague Dr, C. T. Williams,' 

It is sufficiently indicated for clinical purposes by observations taken 
two or three times a day, provided we are careful to note the period ot 
tile <hiy at which the fever is highest and to record a daily observation at 
tliat time. We must be further careful to remember that a normal 
morning temperature moans, in these febrile cases, a sub-normal early 
morning temperature, as this has an important bearing on treatment. 

A cavity having formed may at once cicatrize, or may become quies- 
cent and gradually contract, or may continue secreting indefinitely. 

In a ccrtiiiit number of cases, cavities, and especially those having 
their origin in caseous abscesses, cicatrize. Laennec describes this as the 
natural mode in which the pulmonary lesions heal, and seems to regard 
phthisis as incurable in the first stage. Taking the term cavity in its 
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Htrict sense, as meaning any loss of pulmonary substance, 
cicatrization is probubly common, nay, we find }m»t-mnriem evideueo 
tho cicatrization of canities large enough to come within clinical recogni- 
tion, bnt unfortunately they are usually surrounded by other cavities and 
disease centres which continue to enlai^ and runder the cicatrization of 
one amongst them of little avail. 

I have already (page 'ZO'2) alluded to a case, however, in which a 
ons cavity formed and cicatrized under observation nine years ago 
patient still living, and until recently well. 

It more commonly happens that a cavity having attained coi 
dimensions, becomes quiescent, all progress in tho pulmonary di 
being arrested, it« walls become condensed and toughened by the devol- 
opment of fibrous tissue, so as to shut it off from the surrounding lung. 
The contents of the cavity become less and k'ss abundant, the sounds 
yielded to auscultation more and marc dry, until no moiBt sonnds at all 
are heard even on deep breathing, but only a few clicks and a character- 
istic BUf-cussion of air are produced on the patient coughing. This kind 
of cavity at once begins to shrink somewhat in size, its walls becoming 
denser and thicker by a cicatricial process. Tho chest-wall flattens and 
the heart and opposite lung encroach towards tho aSected side, to mako 
up for the loss of sjiace. If the surrounding lung be tolerably sound it 
will become expanded around the cavity, so that tho latter if only of 
moderate size and not vory superficial, may become altogether obscured. 
It is vory common post vioftem to see a longitudinal wrinkle or fold upon 
the surface of the lung bounded by exjianded vesicular tissue, and on 
making a vertical section through snch a wrinkle, we cnt across a more 
or less deeply seated cavity, which has evidently undergone contraction. 
But even superficial cavities may become in this way lost to clinical ob- 
servation. There are in the llrompton Hospital Museum, sooie examples 
of a condition which is well but rudely depicted in Laenuec's work.' A 
tough, fibrous band dips into the surface of the lung, and is surronndcd 
by radiating wrinkles between which the pulmonary vesicles are exjmDdt>d. 
The band is firmly attached by one end to tho summit of a contracted 
cavity situated half or three quarters of an inch below the surface, and 
by the other intimately attached to the costal pleura. This band in fact 
represents an adhesion which originally existed over a superficial cavity 
but which has become lengthened by the contraction of tho cavity 
the knuckling inwards of the lung to form the wrinkles described. 

That even large cavities may cicatrice and become permanently 
■iterated is a fact ascertained by post-mortem obsen-ations, but a cloeft 
attention to the subject convinces me that this is of very rare occurrence. 
It is, liowever, quite common for the physical signs of a cavity which haa 
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Diidergone a certain degree of contraction, to disappear, nnd bo replaood 
by simply Buppreesed or very fe«ble (eoiidncteti) breath-sonnd. Thia 
arises, however, not tiecessariiy from tlie cavity becoming obliterated, but 
from the bronchus with whicli it communicatcB becoming narrowed or 
ooclnded by the donwe cicatricial growth in the cavity-wall, in which cica- 
tricial growth the gheath of tlie bronchus partakes. Such a cavity, at- 
thongb it may perchance communicate with a few collateral minor bron- 
chial tiibea ia practically or completely closed, and this is the next best 
thing to its being obliterated. It diminishes in size and ceases to take 
any further ]»art in the production of pulmonary symptoms. 

I have not infrequently observed chnically the complete loss of all 
mgDB over a cavity of considsrablo size, and their return after a few days, 
showing that a temporary closure of tlie bronchus hail taken place proba- 
bly from a plug of mucus. Probably the i>eriodically abundant and fostid 
expectoration found in Bome cases in which there can be discovered no 
signs of cavity is due to the cavity still secreting but only communicating 
obliquely with a bronchus, ho tliat the secretion becomes pent up for 
some time before it can find an exit. 

The secntinij carUi/ is usually a cavity of tolerably old date wliicb Ima 
ceased to extend and is unaccompanied by at:tive pulmonary disease. It 
is deiise-walleil and is lined by a. smooth, opaque pyogenic (false) mem- 
brane, which can bo readily scraped off exposing a highly vasculikr, dusky, 
rod, subjacent surface. The trabeculte, which are numerous, present the 
Bumc vascular surfaces and fahe membranes. Such cavities may go on 
indefinitely secreting a diffluent crcamv pus, they yield gurgling sounds, 
with marked amphoric breathing, and dull tubular percussion. Thei 
there is either no fever present or it is trivial, consisting of a uliglit rise of 
temperature only at night. The tongue is clean with a tendency to red- 
ness and toss of epithelium. Although the appetite usually continues 
good, the iiatient slowly lones ground, and acquires the sliarp hungry 
features [leculiur to chronic phthisis, with clubbing of thu fingiirs and toes, 
and a tendency to albuminoid degeneration of oi^ns. I>iarrh<Bu is apt 
to supervene, and troublesome sickness \& sometimes occasioned by the 
oongh. These cases are always of a precarious kind and are not very 
amenable to treatment. 

In favorable cases the secretion dries up and the cavity becomes 
qnieaoent 

Unfavorable oases slowly lose ground from albuminoid diseufio of other 
organs, or from recurrent diarrhaia. Also, besides the tendency in 
cases of phthisis for fresh lung to become involved from a distinct att.w;k, 
there is in these cases a danger, not commonly recognized, of some of the 
abundant secretion becoming inhaleil during cough into lower parts of 
the same, or of tlie opposite lung, and thus Betting up fresh centres of 
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disease. The infra- nmmmary and infra-spinous regions on the oppoBit« 
side are favorite seats for this secondary disease to appear. 

Hsemoptysts is not common from either the quiescent or the secreting 
oaTitj, but it sometimes occurs in a dangerous and unexpected manner 
from the rupture of an ectasia or aueuriBmal dilatation projecting from 
the uuEupported cavity side of a large pulmonary vessel. 

Ulcerous cavity. — Tlie last kind or condition of cavity I wish to refer 
to, is formed in the usual way, and may have been quiescent or merely 
seereHnff for some time when, fi-om exposure to cold or to septic influ- 
ences, or from other causes, it assumes a state of active ulcerative exten- 
sion. I have knoivn such cases to be endemic in a ward whicli was 
overcrowded, and to have ceased on a l>ed being removed. It cannot 
indeed be too carefully remembered in the treatment of phthisical affec- 
tions of the lungs that such patients have internal woumh or eoreg which, 
unlike most otlior internal affections are accessible to the contaaiination 
of foul air, and that erysiiwlatous processes may be readily set up in 
them, whicii are apt to be recognized only as intercurrent pneutnoniaa or 
other local inflammations. 

Ulcerous cavities are angry- looking, deep, dusky rod on their inner 
Burfaces, often studded with hemorrhagic points or ulcerative erosions: 
they are highly trabeculated and very irregular in shape, but sharply 
demarcated from the lung tissue by a thin vascular wall. They contain 
a copious blood-stained purulent secretion which, when expectorated, is 
mixed with the ropy secretion from the intensely vascular bronchi whicli 
communicate with them. The lung tissue surrounding the cavity is 
injected and (Edematous, and at distant parts of the lungs may be found 
pnoumoiiic centres, which evidently owe their origin to the inhalation of 
the acrid secretions from the cavity. In such coses there is sharp fever 
present, with quick pulse, furred tongue, and a tendency to typhoid symp- 
toms. The expectoration is usually mixed with blood, pr dark changed 
clots may be removed from the cavity. Sometimes copious hemorrhage 
takes place from the erosion of a large vessel. 

The prognosis in cases of ulcerous cavity is always grave and hazardotu 
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CHAPTER XXII. 



ON H.,EMOPTYSIS. 



H^MOPTYSie or blood spitting may be defined as tho expectoration 
of blood from or through the luugs or broncliiul tubes, and muBt bo 
distinguiahed hom false or spurious htemoptyBia, in wluch tlie blood is 
derived from the naso-pharyngi^ul or buccal mucous membrane. 

The causes of luemoptysis muy bo thus enumerated: 

1. HemorrhagB front tlie pidmonari/ arieri/ or i(s capillaries. 
(a) Kupture or wound of the lung from external violence. 

(6) Active hypenemia of the lungs — inflammatorj', vicarious, or in- 
duced by violent efEort or excitement. The active hypertemia may be 
primary ae regards the lungs; or may supervene or be attendant upon 
diaeoee — tubercle, cancer, hydatid, etc., already present in tliem, 

(f?) Mechanical h}'penemia of the lungs, secondary to heart diseoso, 
pulmonary overstndn as in whooping cough, emboliism of one of the pul- 
monary branches, or pressure from tumors such as enlarged glands, 
growths, or aneurism, upon tho pulmonary veins. 

(d) Changes in the blood resulting in capillary hemorrhages — pur- 
pttriCi scorbutic, toxtemic, (glycoluemia, septicsemia), gouty ? 

(e) Necrotic division of vessels in the course of softening of tubercular 
or other consolidations in phthisis, tuberculosis, cancer. 

(/) Aneurismal dilatation or simple erosion of brunches of the pul- 
monary artery exjiosed in the course of excavation of the lung, or 'ulcera- 
tion of the bronchial mucous membrane. 

{ff) Primary atheroma of the pulmonary artery within the lung. 

2. Hemorrhage from Ihe bronchial artery or capillaries. 

(ft) Capillary hemorrhage from the bronchial membrane of hyperiemic 
or vicarious origin, or arising from tuemopbilia, purpura, scurvy, or toxe- 
mic conditiuna. 

(6) Ulceration, erosion, or aneurism, from exposure of a branch of a 
bnmcbial artery. 

3. Hemorrhage from the aorta or one of its great branrhes. 
Aneurism rupturing through the lung or into a bronchus. 

The above enumeration ' will suffice to remind tJio reader that 
hflpmoptysia is a symptom attendant upon many morbid conditions of 
heart, lungs, vesst^k, and blood. For the most {lart this symptom is in- 
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^^^^P which it occurs. In some coses of phthisis, however, hfemoptyds from 
■ its profiiseness, frequent recurrence, and secoudary consequences, takes 

I BO imporbtnt a part as to merit Ecparute consideration. Talitng out of 

L the ahovo hat the causes of hsmopjtsis operative in phthisis, the; will ba 

^^H^ found to be — J 

^^^H 1. Active or inflammatory hvpenemia. ^H 

^^^H 2. Morbid conditions of smsiil vessels. ^1 

^^^H 3. Erosion or aneurisinal dilatation of larger ressels. 
^^^H AoUve or infiammatory bypenemia is generally present in incipient 

^^^V phthisis, and is a prominent feature in the exacerlmtions of the disease. 
^^^^ Ilcinorrbago is by no means necessarily attendant upon this condition, 
r and does not usually amount to more tlisn coloration or streaking of the 

^ Bpntum. 

^^^H In the very earliest stage of disease, however, as it affects successive 

^^^H portions of the lung in phthisis, the minute vessels suffer (a) softening 
^^^^B of their waits bv nucleur proliferation; (A) more or less narrowing, or eveu 
^^^" complete closure of their calibre by tubercular growth. It is not imposd- 
blo that minuto aneurismal dilatation may result from this combination 
of softened vessel wall and increased local blood pressure, after the 
manner described by Charcot and Bouchard ' in cases of cerebral hemor- 
rhage, but ihcy have not yet been demonstrated in the lung. The very 
considerable luemoptysis in the earlier periods of phthisis, and many of 
the int«rcnrrent hemorrhages are attributable to one or other of thrae 
mnrbidconilitions of vessels, in conjunction with, or independent of, 
•ctira hyperwmisfc 

It is very probable that, to some extent at least, ve cannot tell how 
Skt va^motor disturbances wittun the longs may contnbnte to the 
hyiN-nemia bvorahle to the occurrence of hmnop^EnL 

As the destructive changes of phthisis advance, the vessels of tlte 
affected portions of the lung become softened and torn across, and at- 
Utough, as a rule, their lumen has ali^idj become obliterated by prerioiu 
thrombosis, it oocaeionaUy lia{^me that sndi is not the case, and mon 
or less sharp hcrourrltagv cnsuetL 

An«nri«ui of a hraneJt of the pnlmonarr arterr ^ ^ cmnmon aoni 
htal. and ix'rlia{is frequently atfo of non-fittal, bsraoptyeis. 

It is only within reivst years that this has been understood, althov^ 
it was coujectnrFd as possible by Laeunee, and nan than thirty years ago 
vas demixtstrated by Rokttansky.' 

■NMavvltn RMlMKtMS mu- la P»Uta«4BW d« rH«BMrrti«ie C«r«b»Ie.' 
ANUv«a4«Phj:sial0EH>. 1M& JUmust >imwcsMsalMrv«d wcsvover Wynts 
<lae«b but cases Imv« bc«a reoordtd slaundi ;t>aasn'ae«. nuli. Trans., vol., 
9U(i,a»i. 
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These aneurisms are usually situated on a pulmonary vessel which has 
become cspoeed as it crosses the wall of a caiity, ihe aneurism forming a 
projecting sac from the vessel into the cavity. Loss of support of the 
vessel on the cavity side, and clironic iiiHammatory changes in its walls 
are the causes leading to the formation of tlie aneurism. The aneurisms 
vary in size from that of a pea to an unshelled walnut, they may ho 
found at any age at which the suitable conditions for their occurrenee are 
present in the lung, They are most frequently found in chronic tjuies- 
Cfiit cavities of old date, where the conditions for their formation are best 
obtained. In acute excavation of the hiug, however, they have been met 
with, although the vesaela are more apt to become occluded in such acute 
processes. A considerable aneurism of the pulmooary artery has been 
known to occur in » lung in the earliest stage of tubercular disease, 
affording some reason for the belief that arterial disease sometimes leads 
primarily to the proiluction of an aneurism which nestles in a pulmonary 
recess or canty of its own formation. I had the opportunity of seeing 
a case of this kind which occurred in the ward of my colleague. Dr. 
Cayley,' in which profuse and recurrent litemoptysis was the first and only 
evidence of pulmonary disease for some few weeks. Death occurred from 
early and acute disseminated tubercle. I can recall a few other instances 
in which I have found smaller aneurisms nestling in smooth-walled cavi- 
ties which they exactly fitted, and in which probably the aneurism may 
have been the primary occurrence. In all these latter cases, however, 
there was more or less extensive disease of other portions of the lung, 

Anenriam of the pulmonary artery may present through the wall of % 
bronchus,' hut I am not aware of any cases of aneurism of the bronchial 
arteries having been reported. 

The majority of cases of fatal hteraoptysis have been found to be duo 
to the rupture of a pulmonary aneurism in a cavity. Ulcerative erosion 
or rnptare of large pulmonary vessels within cavities account for the 
remaining cases. 

Bronchial hemorrhage to any serions degree is now generally regarded 
as of rare occnrrence. It may occur in ussociation with the hemorrhagic 
diathesis, in purpura, in certjiin malignant fevfirs, especially variola. 
Bronchial hemorrhage is sometimes met with in gouty subjects and id 
alcoholism. Niemeyer and Biirger maintained that hemorrliago from the 
bronchial tubes was of frequent occurrence in phthisis, and sometimes in- 
duced tliat disease secondarily from the inhalation of blood into the lungs. 
>Iy own eicperience leads me to regard both those occurrences as in the 
highest degree doubtful. 

Fearn id the Lant^t, Feb. 6, 1841 , Atlenlion was attracted to the subject by the 
<as)» of Dra. Cotton and (juain, publislici] reapoi'lively in the Medical Times and 
Oa2ct1«, Jiin. 13, 1866. nnd Patholt<>nMil TransactbnH, vol. xvii. 

' Case reported in Clin. Soc Trans., vol. xviii., p. 278. 

'Cose reported by the autlior, Pathological Transactions, vol. xxJi., p. 48. 
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Syphilitic or tnbercular ulcoration of the air-tubes loiuls frequently to 
slight Wmoptysis, more mrely to copious hemorrhago from erosion of 
a large broncliiiil or pulmonary vessel. 

Although it is not unc-omnioii for hEemoptysia to be apparently called 
forth by some unwonted effort or excitement, it is by no means so causwii 
in the majority of eases. Dr. Wilks hits noticed the frequency with which 
hcemoptj'eiB occurs during the niglit, and perhaps two-thirds of the cases 
may be aaid to occur during quietude, and tlie rest with but rare excep- 
tions only during that degree of physical effort or mental excitement usuh! 
in ordinary life. All this point* very clearly to the existence of au or- 
garMC cause at work, the effect of which is but littie influenced by ear- 
rounding circumstances, the two conditions of weakened veasei and a 
certain blood pressure being sufficient. 

Syinpimnalo)<)gij. — Htemoptysis is too oljvious a svTnptom to require 
description. The blood expectorate] may amount to no more tlian tiie 
slightest streaking or staining of the sputum, or several pints may be 
brought up. 

In cases of decided liiemoptysis the patient is conscious of a gurgling 
sensation in the bronchiiil tubes, npon which with a succession of short 
coughs the blood is expelled in red, more or less frothy, sputa. When 
more profuse the blooil may pour from the mouth in a stream, only par- 
tially interrupted by short, gasping coughs. Such hemorrhf^ may prove 
at onct^fatat from its very profuseness, but it iB more common in fatal 
luemoptyais to obsen'e only a comparatively small amount of blooil actn- 
ally expectorated, the patient at once succumbing to faintuess and suffo- 
cation from the overwhelming of the air parages with blood. These 
latter phenomena of sudden and fatal hemorrhage scarcely ever occur 
except in phthisis of some standing, which has resulted in pulmonary 
excavation and erosion or aneurism within a canty. 

The blood in haemoptysis is usually bright red, frothy, coagulating in 
the receiving vessel in flattened lumps. When very copious it may at the 
moment of expulsion be dark, venous looking, but this is exceptional. 
After the occurrence of an htemoptysis, for some hours or two or thrpe 
days, the sputa are blSod- stained, the color being at first bright and then 
becomuig darker. Sometimes dark, grumous-looking clots are expelled 
in small quantity from the lung without any previous haemoptysis, a sligiit 
oozing having taken place and the blood being retained somo time before 
expectoration. 

In cases of hiemoptysis the shock to the system is very marked, especi- 
ally in Sist attacks. The patient is agitata and aku-med, the features 
pallid, expression anxious, pulse feeble and small, voice partially sup- 
pressed, temperature lowered, even to sub-normal. Reaction soon lakes 
]>lace, however, and, especially under the often injudiciously restorative 
treatment of anxious friends, is ominous of fresh hemorrhage. The 
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pulse becomctf large, jerking, and more or lees ilicrotic, tlio patient AusIrhI 
and the conjunctiva glistening. The sense of wesikness and prostration 
after early hanioptysis ie often prolonged and bears no necessary relation- 
ship to the amount of blood lost. 

Tbo tempeniture as already remarked is almost invariably depressed 
at the first outbreak of bannoptysis. In cases of parenchymatous hemor- 
rhage — due to hyperemia and morbid veaselB — it uaimlly rises with the 
symptoms of reaction to above normal witliin forty-eight hours. In these 
cases it may he assumed that the depression was a mere fluctuation in the 
pyrexia attendant upon active disease of the lung. 

In cases of quiescent plitbisis in which hemorrhage occurs from 
erosions or aneurisms of a pulmonary vessel in a cavity, the temperature 
depressed at first, very commonly doea not rise at all above the normal. 

Again, in apyrexial cases of the latter kind, tbo temperature may bo 
sometimes observed to rise about the fifth to the seventh day, and the 
pyrexia may then be attributed to secondary broncho- pneumonic centres 
from inhaled bloml. 

Hiemopiysis may of course occur at any period of pyrexial phthisis, 
when the above-named clinical features attributable to its occurrence may 
be obscured more or less, 

Diiignusit, — The diagnosis of hwrnoptysis by a skilled observer present 
at the time of its occurrence can never be diffit:ult. 

1. The blood is distinctly conghed up, is more or less aerated, and 
either pure or mised with expectoration. 

2. After an htemoptyais there is generally a staining of the sputa for 
a few hours or days. 

3. Blood expectorated from the lungs is never watery, and non-a6rated. 
(Soe Spurious Ilffinioptysis). 

4. In donbtfnl cases enquiries should be made for epistaxis, and the 
gums and pharynx carefully examined. (See Spurious Ilwmoptysis), 

5. HEematemesis is fre<(uently associated with a straining, retching 
cough, hut the history of the case, the color of the blood, and the absence 
of chest signs are suBicieut for diagnosis. 

6. Only the gentlest possiltle measures in the way of physical examina- 
tion are justifiable in cases of luemopytsis. Percussion must be altogether 
avoided. The heart's sounds should bo list«ne<l to, and the breath-sounds 
over the front of the chest auscultated, without, however, allowing any 
deep inspirations or other efforts on the [lart of the patient. By means 
of a flexible stethoscope the buses of the lungs may bo sufficiently explored 
without disturbing his position. 

There will usually be no difficulty in recognizing at one or other upcx 
more or lees crepitant or bronchial gurgling rules, significant of the souroe 
of tileeding. 

Tlie pulse and temperature should be curefuliy not^id. us they furnish 
tb6 needful indications tor treatment. 
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Prognosis. — In all cases of early or primary hsBmoptysis a very hope- 
ful immediate prognosis may be given, since it is the rarest possible oc- 
currence for such attacks to prove fetal. In haemoptysis occurring in a 
case of quiescent phthisis in which there are known to be excavations 
present, the immediate prognosis must be very guarded, but, however 
profuse the hemorrhage, an absolutely fatal prognosis is never justifiable. 
The fact of the first outburst not having proved immediately fatal, always 
suggests the possibility of recovery, for it is certain that aneurismal 
haemoptysis is sometimes recovered from. 

An ultimate prognosis is a much more responsible matter, and should 
never be given until the patient has sufficiently rallied to allow of a care- 
ful physical exploration, and a survey of all the facts of his case. 

Excluding heart diseases, mechanical injury or overstrain, as from 
whooping cough, acute sthenic pneumonia, and morbid blood conditions, 
haemoptysis in the vast majority of instances means existing or threatened 
phthisis, and is one of its most important positive signs. Numbers of 
people doubtless make a complete recovery after haemoptysis, but that 
recovery is only permanent in those of good family history, and who can 
and will accept the warning and place themselves under new and more 
suitable conditions of life. Lightly considered and carelessly treated, 
haemoptysis is but the precursor of destructive disease. 



CHAPTEE XSIII. 

ON H-BMORRHAQIC PHTmSIS AND RECURRENT HAEMOPTYSIS. 

Heuorrhaoic Phthisis. — Opinions are still divided as to whether 
hemorrhage from tho lungs or bronchial tubes is ever directly causative 
of phtliisis. Niomeyer, Waldenbnrg, Peacock, Wober, BTiumler, and R. 
Tliompsoii amongst modern writers, believo with Hippocrates in the reality 
ot a phlkiifis ab htenioploe, maintaining that tlie disease sometimes arises 
as a direct couBoqueiice of blood having been inhaled into the lung from 
bronchial or pulmonary liemorrliiige, and undergoing changes there. 
Hirtz, FUnt, and many others, follow Laenuec in denying the etficacy of 
hiemoptysiB in cansing phtliieis, or rather in holding that the fact of the 
occurrence of hiemoptysiH is a strong presumption of already present 
tabercle. 

Of the poBsibiiity of blood having obtained entry to the air-cells and 
coagulated tliere, giving rise to broncho- pneumonia and subsequently to 
phthisical changes, the observations of Niemeyev, Hermann Weber, Baum- 
Icr, ajid Reginald Thompson, have furnished us with clear evidence. I 
have myself Been on several occasions posl mortem, examples of inlialed 
blood forming the nucleus of fresh lobuia pneumonia in the grey stage. 
in cases — it is true of tolerably advancetl plithisis—in which death ensued 
after recent litemoptysis. And I have no doubt whatever that fresh 
centres of disease are thus, in those who tire already the subjects of 
phthisis, not infrequently stoirted by hemorrhagic infarction. It is further 
an undisputed fact that in a certain number of cases, more or less copious 
haemoptysis is the very first symptom of the pulmonary disease, preced- 
ing, even for a considerable time, all reliable physical signs. Professor 
Niomeyer aascrts that the hemorrhago in these, as in the majority of cases 
of phthisis in all its stages, proceeds from the bronchial mucous mem- 
brane; and that a portion of the blood becomes inhaled into tho airoelU 
of the previously healthy lung, coagnlates there, giving rise to irritative 
lobular pneumonia, the consolidations thus arising, in some cases under- 
going decay and leading to destruction of the lung, or becoming cheesy, 
and giving rise at some subsequent period to tulurculosis of a secondary 
or infective kind. 

Biii^er ' and Waldenbnrg ' hold practitailly the same opinions, I must 

' tTc-bcr das Vt^rhaltnJss tier Bronchial- und Luagenblutuogen sur Lungen- 
•cbiwndducht. Tflbin^'^n. t^<ll4 
'Die TuberuuloHc. p. 498. 
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confess tliat I have never met with a case which I could distinctly refor 
to this category, nor are tho cases which Niemejer quotes in support of 
his view to my mind conctusive. I>r. C. T. Williams' and Dr. H. 
Tliompson ' are also in accord with regard to tbeir experience of the rarity 
of considerable bronchial hemorrliage. The argument in favor of tlie 
origin of phtliiaiB from liomorrhage is considerably weakened by the 
probability that ancli hemorrhage, if considerable, is almost invariably ol 
pulmonary arterial source. 

The chief fact upon which those who attribute early hspmoptyais to 
hemorrhage from tlie bronchial tubes rely, is the estreme difBculty often 
experienced by the ablest auscultatora in detecting any phreiwil sigiis {but 
those, perhaps, of bronchial irritation) a short time after even very copiou* 
hemoptysis. A man conies for exumitiation a day or two after bringing 
up a large quantity of blood, and absolutely no aigns which one conld 
definitely pronounce us indicative of the origin of tho luemoptysia are 
discoverable. This not infrequently happens. There may bo the eliglit- 
est companttive harshness and feebleness of respiration at tho summit of 
one lung, from which long oxiJerience of the subsequent phenomena leads 
one to judge that tlio hemorrhi^o haa arisen there, but which without 
such experience would be considered wholly inadequate to account for 
the astonishing hemorrhage. 

With such very obscure apex signs, after a copious hfemoptyBis, thpre 
will often be found at ono base a considerable amount of scattered crepi- 
tation; yet the subsequent development of physical signs takes place itt 
the BUBpectixl ajiex, whilst the basic signs often completely clear up. Xo 
doubt the comparativo readiness with which, aided by gravitiition, tiie 
blood can escape from the apes, in a measure accounts for the obscurity 
of signs there at first, whilst aspiration and gravitation both favor the 
entry and retention of blood towards the lower portions of the lung. Be 
this as it may, experience of subsequent development of physical evidencos 
of disease at the apex enables us in such cases to speak decidedly m to 
their nature, and points very forcibly to the hemorrhage being originally 
a consequence of preceding disease there, although sometimes a cause of 
secondary broncho-pneumonic trouble at other parts of the lung.* 

In the former edition of my work I have at some length descriliwi a 
case of phthisis in a young woman, in which I felt at least justified in 

' Pulmonary Consumption, by C. J. B. anil C. T. WEUiams, 1871. p. 140. 

' The Causes anil Rj.>sult8 of Pulmonary Hemorrhage, 1879. p. 11. 

' Dr. R. TliotiipeoD lias drawn attention to certain points in tlip lung which be 
finds to tie the "Bpecial habitats" of such hemon-hugic reHid lies and their re- 
sults; viz., the sunmiit (imi middle part of the upper lobe, the mid-oxiltary 
region between the third and fifth ribs close to the pleura, tlie anterior inferior 
border and the middle part ot tlie base, correspond iiig to the gumuiit of the arch 
of the diaphrag'm. Op. cit., p. 60. 
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affirming that " the onset of Uie disease was with copious hcevioptyais in 
a person previousiy with no apparent chest disease, and, with the exception 
of some menstrual irregularity, and the palpitation bo commonly asso- 
citttod with this condition, in fair health; and that a cnnsiderable amoitut 
of the diteas-: present is the resuU of the htemoptysis; these two facts 
being enffioient to mark the case cimically as one of Hemorrhagic phthisis." 

I cannot say, however, that flubsequent experience would justify me 
in advocating hemorrhagic phthisis, as thus etrietly de&ned, as an im> 
portant variety of the diBease, aiiice 1 havi; been nnahle to convince myself 
of its occurrence, eave under most exceptional circ urn stances. The term 
may he a convenient one in a rougher sense to include cases of phthisis 
which are marked by profuse and repeated hemorrliage, but thus used it 
will be found to filch cases from otliur varieties which have one common 
symptomatic feature, viz., that of recurrent htemoptysis. 

Reccruknt H^mopttsis. — The phenomena characteristic of recur- 
rent hi^moptysis are: — 

1, The presence of a localized pulmonary legion presenting no symp- 
toms of activity. 2. Repeated attacks of sudden and severe outbursts of 
hemorrliage at short internals, not preceded by any febrile symptoms, and 
not necessarily attended or followed by any extension of disease. 

I may briefly allude to the following cases as illustrative of this form 
of liEemoptysis. 

In May, 1S67, there first came under my notice at the Brompton Hoa- 
pital, a man, aged 37, described as a fitter, who had been ailing for some 
years, with occasional cough. IIo complained of pain in the chest and 
bad cough, but with, ho said, no expectoration; he had had streaky 
haimoptysis several times. ■ Jle was doubtful whether he had got thinner; 
thtf appetite and digestion were good, the bowels regular, and the pulse 
alow. His father, an intemperate man, had dieil of consumption at the 
ago of 44. The patient himself had always been a tolerably steady man 
of very active liabits. He was of Bimguine temperament, clear complexion, 
medium height, and slight though robust build. A striking feature about 
him, and worthy of note, was his extreme excitability^au almost sujrar- 
fluous energy of character, which led him to do everything with exag- 
gerated effort. 

At the date of his first attendance there was present at the left apex 
Bomu dullness, with a few clicks. 

On June 3flth he had considerable hwmoptysia which was repeated on 
August 3rd, and again on the Sth " heemoptysis one pint this morning, " 
the hemorrhage continuing in smaller quantities until the l~th, after 
which date it gradually subsided, and having greatly improved in health 
ho ceeaed attendance at the HospitAl at Christmas of the same year. 

On the 3rd of August a note was entered of the existence of a sraaU 
vomica at the left apex, and on the 17th, having regard to the continu- 
16 
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ance of the Iwemoptysia and its repeated occurrence at intervals, together 
■with the absence of any corresponding progress iu the pulmonary phyeical 
signs, which wore still limited to the summit of the left lung, I waa first 
led to suspect the existence of a small aneurism of a pulmonary vessel 
there. 

He continued as he expressed it " well " and at work, until October, 
18G8, when he returned to the Hospitul with slight cough and liaving 
expectorated some hlood, but not bo much as on previous occasions. 

At this date there waa "dullness anteriorly on the left side to the 
mamma, with high-pitched bronchial breath-sound, pectoriloquy, and 
oayemous cough; sounds very dry; some crepitus at angle of left scapula." 

He had another slight attack of luemoptysis in November; and at 
<?hriBtmas was admitted into the Hos])itul where he remained a month, 
during which time 1 had several opportunities of cautioning him against 
displaying so much energy in doing the most trivial thing, and coughing 
with such unnecessary violence. He had no appreciable expectoration, 
and left the lloepital feeling well. 

I had never observed any pyrexial symptoms in this patient, and during 
his short stay in hospital he had a slight attack of luemoptysis, during 
which the temperature waa observed to be nornuiL 

I did not see him again until August, ]870, when, liaving remained 
quite well and at work until the previous Wednesday, ho expectorated 
half an ounce of blood. The physical signs were still limited to tho apex. 
"where there was dullness, bronchial respiration, crepitus, and friction 
(creaking pleura), and a whiffling murmur, systolic, audible in infra- 
clavicular region, continuous from subclavian not from pulmonary arterial 
region {and no doubt conducted aulxilavian murmur). 

He ceased attendance in October, and continued pretty well until 
March 4th, 1871, when he again attended with luemoptysis. Although 
still spitting blood freely, he, quite against orders, attended personally 
from Batteraea on March 8th, and brought up a considerable quantity of 
blood in the out-patient room. This attack jjroved tho most prolonged 
snd desperate one he had yet had, and nearly termiuuted fatally, Tbe 
htemoptysis continued with frequent outbursts of half a pint until the 
30th, from which date the attacks abated in violence, apparently rather 
from lack of blood supply than from the efficacy of remedies, which, how- 
ever, were steadily persisted in until April 13th, when there had been no 
considerable htemoptysis for a week. 

He again attended personally, though with great difficulty from his 
extreme weakness, on May 4th. At this date there was noted at the left 
apex "retraction of lung, dnllnesa, cavernous respiration and rhoncbus 
(slight)." Posteriorly there waa " diffused crepitation, with some defec- 
tive resonance," This was the first occasion on which the lung had ap- 
peared to suffer from the effects of the luemoptysis. 
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The cough wae tronbiewunc, especially in the moniing. Mid on the 
llth ho wus orderet] ether and iimnioniti exjioctorant in the morning, lest 
his violent and unaided efforts itt expectorating should lead to a re- 
opening of the broken arterial branch or poeeible aneurism, which seemed 
to have been tlie only conoeivrthle source of such profuse and repeated 
hemorrhage. It was extraordinary to note the rapidity with which the 
patient regained flesh, strength, and cOlor, though butcher's meat was 
only allowed every other day, stimulants were cut off, and abundance of 
milk alono permitted. He continued to take mineral acida and cod-liver 
oiL He did not at all approve of the diet, bnt from previous experience 
of his rapid bloixi-making qualities I was convinced that a more generous 
regimen would have led to a return of the hemorrhage. 

On June 39th, having (on the 8th) had onecomgiaratively slight attack 
of luemoptysis, the phvaical signs showed eiiJargement of the right lung, 
the margin of which reached across the mediitn line; there was still some 
irritative bronchitis at the left base indicjited by diffused aul>-inucous rdles. 

December, 1871. — Beyond an occasional cliange in the morning ex- 
pectoration he has had no more hienioptysia up to the present time, and 
haa returned almost to liis usual health, though the breuth is shorter. 
•Since June he has taken no oil; some digitalis was added to his mixture 
for a fevr weeks, and the diet has continued restricted, though less so of 
late. 

I have no further note of this man, who did not attend the Hospital 
again, but I saw him about occasionally and apparently well during the 
next five years. The case cxempliGes well the main features of recurrent 
hsmoptvsis. viz.; — 1, Re]>eat«d copious hemorrhf^re, obviously arising 
from disease localized at one portion of the lung. 2. Pulmonary disease, 
chronic in its course and but little influenced directly by the hemor- 
rhage. 3. The tuemoptysis, Ikough if may prove iHrerilg fatal, boing 
accompanied by no severe fever or sci»ndary pneumonia, and from it the 
patient frequently making a speedy recovery. 

The pathological condition common, I believe, to all these cases of 
recurrent haemoptysis is that of a slowly forming cavity, or one formed by 
a very loculized proi-ess of an active character, in the walls of which pul- 
monary vessels still {latent arc ex]x)sed. I have seen some instances in 
which an aneurism lias presented through the mucous membrane of a 
bronchial tube, or lias occupied the whole cavity of a bronchial dilatation. 
It will he observer! that the case above described did not begin with 
hfemoptysis; the man had had some dry cough and occasional streaky 
lia-nioptysis for some years previously, and a few days after the first con- 
siderable hiemoptysis, a vomica was found at the left a]wx, where some 
two months previously there was consoliihition and softening. 

Bnt the cavity, which yields the blood, need not bo of " tubercuUr" 
origin — t.g., a soldier was under ray care at Hrompton for fourteen 
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montliB, who, in March, 1869, while blowing tin? clarionet in InJiu, 
aeized with hfemuptysia to the amonnt of about a quarter of a pint, whlol 
did not quite coaso for about a week, A month or as weeks later, after 
having suffered for four or five days from serero pain and oppression in 
the right infra-mamniary region, he suddenly brought up about a pint of 
" corruption " and eome more blood, and since that time he had had 
hiemoptysiaevery few weeks. Whilst ho was under iny notice, the attacks 
of liiBmoptysis were usually preceiled by severe oppressive pain in the 
right mammary region. The pulmonary disease was mainly at the base 
or mther the middle of the right lung, there being scattered moist crepi- 
tation over the lung, with dullness, most marked at the baec Witbia 
tlie angle of the scapula, and also at the corresjwnding point in fn 
opposite the fourtii rib, tubular respiration with some largo clicks 
heard, 

This case appeared to liave begun with abscess in the lung — whether 
secondary to pulmonary apo]i]exy or, possibly, hepatic abscess, it would 
be diOicult to say — which h:id left behind a deep-seate<I chronic cavity. 

In April, 1873, no copious hiemoptysis for three months, but he ha<l 
hud two or throe ounces of current-jelly-like expectoration daily. No 
evidence of malignant disease. Signs of cavity very obscure. 

This patient came to see me again in June, 1876, suffering from a 
recent bronchial catarrh. He had had no return of the hiemoptysis, ami 
had lost his cough until two months previously. He had gained mui-h 
flesh, and beyond some dullness and feobleneas of respiration at the right 
base, presented no traces of his former muhuly. 

Tile danger in cases such as those I have described, is from the 
abundance of the hemorrhage, which in a great number is the cause of 
immediate death on the first occasion. It is surprising this should not 
be so in almost'all, and nothing is more striking tlian the recovery of 
eome patients from what appears to be the most hopelessly profuse hse- 
moptysis — nature apparently seizing the moment when, from faintness, the 
blood is at a standstill, to heat the breach by the formation of a coagulum. 
Hence the imiwrtunce in treating such cases of withholding all etimnlants 
till the latest moment, 

Rokitansky refers to another mode of arrest of the hemorrhage from 
a large vessel in a cavity—viz., by the cavity becoming blocked by coago- 
lum, which thus compresses the vessel. I have seen an instance pofl 
morlem, in which the apex of the right lung waa converted into a blooti 
cyst, as large as a lemon, which was quite cloeed, and which had beei 
produced by hemorrliage into a cavity. 
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ON FALSE OR SPURIOUS H,<iaiOPTYSI8. 

'Bt true lifemoptysia \s meant hemorrhage from the litnga, either from 
the lung texture proper, or from the lining of the bronchial tubes ipami- 
fying through the hings. 

By false or spurious hiemoptyBis is meant the spitting of blood which 
has escajied from some portion of the mucous membrane lining the uasal 
buccal, or pharyngeal passngca. Perhaps tlie true anatomical lino of dl- 
rision between true and false hamoptyaia would bo at the glottia, for 
below this point the mucous membrane assumes the ciliated columnar 
epithelium character iatic of the bronchial tract, whilst above tlie epithe- 
lium is of the squamouH kind. In true hiemoptysia, with the exceptiou 
of those very rare cases in which tho hemorrhage comes from the trachea, 
the blood escapes from the pulmonary or bronchial vessels; in false 
bBemoptysis from branches of tlie carotid trunks. The parts where the 
blood of false htemoptysis is derived are the nasal mucous membnino, 
the pharynx, and the gums and dental alveoli, 

1. In cases of docidoO epistaxia th« blood commonly trickles down the 
back of the throat, and excites cough, by which it is removed in- clota 
and stainmg the saliva; the source of hemorrhage ia obvioualy, however, 
the nasal membrane, and no real difficulty in dii^nosia ever arises. It ii 
only in cases in which tho nasal hemorrhage is but slight, and attended 
with little or no escape of blood through the anterior nares, that there 
is any prohobility of the affection being misbtkeu for hiemopiyaie. This 
ownrrence may hapl>en at night, and the patient wake up spitting blood. 
Tho absence of fever and of pulmonary physical signs, and the detection 
ol blood mingled wiih the nasal mncus when expelled, or of coagula in 
tho nasal passages, will render tbe diagnosis in these cjises also clear. 

2. Ulceration of the throat especially when malignant, may lead to 
copious hemorrhage, and in these cases again, no difficnlty is likely to 
arise in the way of diagnosis. 

3. A class of cases is now and i^in met with which occasions much 
trouble to tho practitioner, ».nd requires much decision in management. 
These are cases of feigniii or hj-sterical hremoptysis. Unfortunately, it 
is too much the custom to regard all cjises of Bpurioua htemoptysia aa 
hysterical, a term for which there is in tho majority of instances no po»- 
nble foundation. For hysterioal haemoptysis is nothing more or less than 

. downright attempt at imposition, tho blood being produced either by 
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^^^^Bflacking the gamfi, or by pricking or incising tliem. Dr. Johnson ' has 
^^^^p^Teferred to a case of a yonng girl sent up to King's CoMtgd Hospital by a 

■ lady interested in her, with an ehtborate history of symptoms, including 
I hlood-spitting. The diameter of the exjieotonition, wliicli consisted of 
L nnaeratod saliva mixed with frcsli blood, wus euffirient to indicate its 
^^^^f source, and on examining the mouth with a bright light, about twenty 
^^^^■. fine cuts or scmtcbes wore discovered on the mucous mambrane cOTcr- 
^^^^P*lng the hard palate. A sharp reprimand and a short course of eliower 
^^^^ hflths and steel tonics, speedily removed the symptoms. 

In some hysterical cases, however, I have known tlie blood-stainod 
saliva to be highly aerated, probably produced by sucking tho gums after 
injuring them with a needle. The appearance and tlie pbysiognoroy of 
the patient is generally sufficient to excite suspicion, and other hysterical 
symptoms are usually present. 

4. A morbid state of the gums frequently arises from want of due at- 
tention lo the teeth, or from the prcseiico of decayed stumps in the 
alveoli. On the slighest touch or friction, blood exudes from the mu- 
cous membrane, which is swollen and congested, a livid line running 
along tho margin of the gum. A similar condition arise* frooi the effects 
of ccrtiiiu drugs, especially mercury, and, to a much less degree, lead and 
iodide of potassium. 

In these cases there is foetor of breatli, and an inspection of the gums 
and teeth at once suggests the probable source of the blood -spit ting, 
which is usually insignificant in amount and unaccompanied by any 
cough or cheat symptoms. 

The treatment of those cases fails partly within the province of the 
1^^^^ dental surgeon, it consists of the employment of astringent tooth-powders, 
^^^^L t>f which one of tlie best for the purpose consists of linely- powdered kino 
^^^^Bone part, to three or five of prepared chalk, with or without a little animal 
^^^r charcoal. Any decayed teeth must be removed or stopped. More or less 

■ dyspepsia is usually present in these cases, partly arising no doubt from 
the condition of the gums and teeth, and a stomach cough added to tlie 
staining of the B])utum may suggest to tho [latient that he is consumptive. 

5, An insufficient supply of vegetadito food, a very common dietetic 
error among all classes of people in towns, leads to a spongy congested 
state of the mucous membrane of the mouth and fauces, of the same 
kind as that which, in a more intense d^roe, is associated with tho 
other lesions characteristic of scurvy. This is one of the most common 
causes of spurious luemoptysis. Tho relaxed condition of the throat, result- 
ing in the secretion of an undue amount of viscid mucus, gives rise to 
some cough, and the mucus expectorated or rather liawked up from tliu 
phamyi, together with the saliva from the mouth, is from time lo timo 
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tinged with blood. It is often very difficult to distii^uisii this form of 
fiilae from true biemoptysis. And indeed ttio condition of the moatli is 
but a sample of that of the mucous membraneB generally; and the largoi* 
bronchi, if affected with catarrh, are apt to yield a viscid and slightly 
stained secretion. 

I have, moreover, observed in some cases of phthisis a staining of the 
i*rpcctonition which lias seemed to me to have arisen in the same way. 
Anything like considerable hwmoptysia does not, however, arise from 
this cause, but rather such a staiiiing of the spota as may suggest fresh 
congestion or pneumonia. 

In the cases under consideration, however, there are no pulmonary 
signs to be discovered on a very eitreful e:tamination. The hemorrhage 
is never in large quantity; it consists of a tingiug or streaking of sputum, 
which is distinctly made up of mucus mixed with saliva, giving rise to a 
dirty red fluid containing some little streaks or clots of blood. On 
microscopic examination squamous epithelium cells are seen in abun- 
dance, and rod blood corpuscles are but thinly scattered over the field. 
The patient complains of the taste of blood in the mouth, and this is es- 
pecially disagreeable after sleep. The nutrition is not good, the mu&cles 
are flabby and wanting in tone, and the patient feole languid and out of 
sorts. There is commonly some ansemia present. 

A most favorabio prognoBJs may confidently be given in these cases, if 
we are quite satisfied as to the absence of any pulmonary sign. 

In treatment the diet must he attended to, an abundance of fresh fruit 
and v^etables being added. Five or ten grains of citrate of iron should 
be ordered in fresb lemon juice two or tliree times a day, and cod-liver oil 
may often be given with great advantage. Some tannin solution should 
be used night and morning as a gargle, and to rinse the mouth. 

In cases of phthisis in which wo suspect this morbid condition of the 
bronchial mucous membrane to bo present, fresh lemon juice, a not uu- 
pleaeaut vehicle for cod-liver oil, is very valuable. 

6. In certain cases of antemia, cases atten<lcd with all the other phcno 
meua of that disease, the mucous membrane of the muutb and fauoes, 
although pallid in appearance, exudes a sanguineous fluid, which, mixed 
with the saliva, causes spurious bsmoptysis. There is in these cases, so 
(or as one can discover, no true hemorrhage from the membrane, no 
bleeding points can be seen, but in the course of twenty-four hours a 
oonsiderable amount of bloo<1 will transude through the vessels. The 
transudation is ordinarily very slow, and in the day-time is scarcely 
noticed, but during the night some accumulation takes place, and on 
waking tlie patient expels [xirhaps an ounce or more of bright red un- 
aerated fluid containing a few coagulatetl films, giving an appearance 
closely resembling that of currant jelly and water. Some of the sanguin- 
eous fluid often escapes from the mouth upon the pillow during sleep. 
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I Tlie pationta Buffering from this oSoction are mostly fem&les: BinongGt 

r other symptoms of amemlii the menstnintion is disordered or Buppreased, 

and commonlj, but not always, at the menstrual period the escape o{ 

blood from the mouth is considerably increased. Probably from the 

name cause, i.e., an increasL-d blood -pressure finding relief at the surfaw 

■ of least resistance, any extra exertion is apt to cause an increase in tlit- 

k BanguineouB flow. The real pathology of these cases is, liowever, con- 

I fessedly obscure; but this is the variety of false hEeraoptysis for which we 

I are most often consulted. The patients are breathless, they sometimes 

[ lave a hard cough, and comjiiain of pain in the left side and considerable 

prostration, whicli symptoms, with increasing pallor and blood- slaincd 

expectoration, are quite siifficicnt to persuade them and their friends 

that thoy are consumptive. 

In such cases again, the greatest pains must be taken to come to an 
accurate ])hy9ical diagnosis. The respiratory sounds will usually be found 
to be weak and partly suppressed from want of muscular power. The 
percussion is, however, even on the two sides, and the respiration al- 
though feeble is TesicuUir. The clianicter of the cough, both as heard 
through the stethoscope and otherwise, is usually quite distinct from tliat 
of chest disease. Then, there are all the physical signs of aniemia present, 
venous hum, arterial murmur, etc., and the " pain in the cheat " is witli- 
out much difficulty ascertained to be either infra-mammary Tieuralgia or 
gaatrodynia. Some patients with this form of spurious htemoptysis liave 
plenty of color in the cheeks, and are plump rather tlian emaciat«d, but 
tliey nevertheless present the physical signs of amemia. The careful ob- 
servation of a large number of these cases for long periods, enables me to 
eay that it is most rare for them to become phthisical. 

The condition calling for Irealmenl is tho anaemia. More fresh moat 
must be taken, and if necessary, some pepsine added to aid digestion. 
In some cases there is considerable disorder of stomach present, which 
must be first sot right before ths remedies appropriate to ansmia can be 
given. 

These remedies are the astringent forms of iron. Cold salt' baths or 
sea-bathing allowed only for a very brief time, one or two miuates, and 
immediately followed by vigorous frictions, are extremely useful in the 
convalescent st^e. Abundance of fresh air and out-of-duor exercise is 
of course to be insisteil upon. The patients and their friends are often 
much afraid of fresh air, and the cases have usually at tho period at 
which they come under observation been aggravated by confinement in 
■warm and ill -ventilated rooms. It often happens that there are decayed 
teeth present, setting up irritation in tho gums and increasing the dispo- 
sition to hemorrhage. We must be cautious, however, about advising 
such to be at once removed, for in those patients the blood is ]>ecul)arly 
aplastic, and hemorrhage difficult to coutrol. 
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7. General hemorrhage from the whole mucous membrane of tlie 
mouth is sometimes seen in haemophilia. Although doubtless differing 
chiefly in degree from that described under the preceding heading, there 
being no perceptible lesion discoverable in the mucous membrane, this 
hemorrhage is usually so considerable in amount as to prevent any possi- 
bility of mistaking its nature. A more or less strongly marked predis- 
position to haemophilia is usually also present, and other signs of the dis- 
ease may be found. 
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LAflYNaEAL PHTHISIS— ULCERATION OF THE BOWELS IN PHTl 

Lauykobal pFiTiiisia. — It Bometimee happens in the adnit that 
phthisis is uahereti in with laryngeal symptoms, and the variety of the 
disease thus arising ranks amongst the most fatal and distressing of all. 

Strictly speaking the term ItLryngoal phthisis should be applied only 
to tlioso cases in which the laryngeal lesion is primary, but in practice 
it is more loosely employed to include al! those cases in wliich laryngejJ 
symptoma consCitnte an early and a striking feature. This hitter eiii])loy- 
ment of the term is not only more convenient, but is also more in ac- 
cordance with the general imthology of the disease; for although iindoubt- 
edly in many instances the disease of the larynx is the tirst local manifes- 
tation of phthisis, yet in all cases the lungs speedily become involved, so 

I that to attempt more rigidly to restrict the term would imply, what is 
not the &ct, that there is a phthisis which begins and ends witli laryngeal 

f disease. Larpigeul ulceration, indeed, most commonly of all arises as a 

' complication in advanced pulmonary phthisis, and in these caaee even 
grave pulmonary lesions are often forgotten in the greater urgency of the 
throat symptoms, ao that they are grouped under the heading of laryngeal, 

■ rather than of pulmonary, phthisis. Under tliis hetkding then let ua, 
without further reganl to logical appropriateness, consider that form 

[ laryngitia which is a part of, or which may complicate, phthisia. 
As regards the pathology of the disease authorities differ much, 
regarding it as a primary or secondary tuberculosis of the larynx 
trachea, in which points of tubercle appear in the submucosa, and, rapidly 
becoming caseous and softening, produce minute ulcers, which, by tlicir 
coalescence, form larger ones, whose walls and floors are the seats of fresh 
tubercular deposits. Other pathologists consider that the lesion com- 
mences as a scrofulous catarrh, or inflammation, of the mncoua mem- 
brane, wliich speedily involves tlie submucous glands and determines in 
some of them caseation softening and ulceration. 'No doubt the disease 
occurs in both ways, and the difference^ between the two forms lu the 
current views of tubercle pathology would not be important. I have my- 
self very rarely met with miliary tuberculosis of the laryna Larj-ngeul 
phthisis is probably in many instances, in part at least, the result of auto- 
infection through the sputum. Persons who are the subjects of laryngeal 
phthisis are of highly tubercular predisposition, yet it is romarkabli 
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exceedingly uncommon tliia form of the disease is in children; nor do 
laryngwil symptoms commonly occur in children in the course of phthisis. 

The morbid appearances found )XMtt-mortent in the larynx coneiet of a, 
more or less general inflammation uiid Inflammutory thickening of the mu- 
cous nicmbrane of the larynx, and upper jMirt of the trachea, with points 
or patches of ulceration. The membrane is as a rule hyiwrtenjic, and of a 
bright red color in the early stages; this color, which fades somewhat with 
death, is retained in patches of minute vascular injection, especially in 
the npper trachea. In more chronic eases the mombrano becomes more 
or less dusky or slate colored. In the earliest stage soft and (edematous, 
the membrane soon becomes thickened and the uidoma of a more Bolid 
kiud, these characters being especially marked in that portion covering 
the arytenoid cartilages, and in the aryteno-epiglottidean folds; the 
membrane covering the whole or at least the under Burface of the epi- 
glottis is also usually thickened, and the action of theso parts is stiffoned 
and impeded by the induration surrounding them. The favorite seat of 
ulceration is the base of the arytenoid cartilages; a ragged, ulcerous hole 
is often found in this situation, at the Imttom of which the denuded and 
roughened cartilage may he Bometiraes felt. The point where the vocal 
cords meet in front, is also a frequent site for deep ulceration, sometimes 
extendijig to the subcutaneous cellular tissue. The mucous membrane 
above the false cord and over the inner surface of the true cord at its 
poetenor termination is commonly also attacked, and in the more ad- 
vanced stages all these parts may be involved together. The trachea, 
especially at its upper portion, and the under surface of the epiglottis, 
are often the seat of ulceration, spTcading from minute points and giving a 
jjeculiar worm-eateu look to the surfaces. The cartilage of the epiglottis 
is not in this form of laryngitis directly attai-ked, as is so frequently the 
case in syphilis, but it may lose vitality, and become necrotized in pouits 
from deprivation of its mucous membrane. The shallow ulcers below 
the glottis may also become extensive and deep, causing considerable ex- 
posure of cartilages; such an appearance, however, is suggestive of syph- 
ilitic complication. The great immber of glands dotted over the epiglottis 
and Uie trachea explains the peculiar character of the ulceration in both 
theso situations. 

SY«Fn>MS, — The sufferings of the victim of laryngeal phthisis are 
great and varied. One of the first symptoms that attracts attention is an 
alteration in the tone and quality of the voice. It becomes husky and 
nsoally deepened in tone. Vocalization is uncertain, the voice sometimes 
falling intA a husky whisper, to come out again, on incrouscd effort being 
made in speaking, with reverlieratiug deep tone, lu some coses, however, 
even at the earliest stage, the voice is suppn/sscd from au inabiU^ to ap- 
proximate the cords. The patient suRers some oppression of breathing, 
which may amount to serious dyspniea, the respirations, and the pulsu 
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being both quickenetJt. Hi? looks ill, loses flesh, and suffure from sweats 
and evening fever. A troublesome teasing congh of a harsh, dry character, 
attended with but scanty and difficult exiwctoration, which gives rise 
to some pain and increases a sense of rawness in the tliroat, is complaiued 
of. Some tendemoBS is elicited ou deep pressure in th« upper tracheal 
region, and. a swollen tender gland or two may be felt in the hollow be- 
tween the margin of the sterno-muatoid and the larynx. Pain on dejilii- 
titton is a frequtiit symjitom, and it is still more characteristic when dis- 
cribed as shooting upwards to the ears, causing in them " pricking 
sensations," As the diaoaso proceeds and the ulcerative destmction of 
the larjTix becomes more extensive, the aphonia becomes complete, and 
the cough most distressing and paroxysmal. At this period the lung 
disease has usually proceeded to excavation, and the expectoration is more 
abundant: at the same time effective cough is almost impossible, in eon- 
Bequence of the patient being no longer able to bring about its essential 
condition, closure of the glottis. Deglutition is also moat difficult and 
painful from the irritable and stiffened epiglottis failing effectually to 
guard the laryngeal aperture, and from the pharyngeal muscles compress- 
ing the painful and swollen parts. 
The fauces and tonsils may be natural looking, they are oft«n pale 
and drier than natural with their small sul)-capillary veins too well-marked. 
The back of the pharynx is frequently granular looking, sometimes even 
abraded, with streaks of visgid mucus adherent to the surface. The 
mucous glands are too prominent. A distinct ulcer having the cliaracter- 
istic raised irregular margin and granular ash-colored surface of the tuber- 
cular ulcer may sometimes be seen at the back of the pharynx, or bebind 
I one of the tonsils. 
An ulcer in rare cases may ho present upon the tongue, or on the 
inside of the check, especially about the orifice of the parotid duct on 
one side. Such cases are by no means necessarily syphilitic, although 
careful inquiry on this point should always 1« made. On deeply depress- 
ing the back of the tongue with a spatula the epiglottis may, in some cases 
{those in which deglutition is painful), be seen to be red and inflamed. 
But, as I liave already observed, the throat, so far as it can be seen by 
the unaided eye, may be perfectly natural ; it is so perhaps in the majority 
of cases. The pharnyx and palate are sometimes drier and paler thivn 
natnnil, with small ramifying tufts of venules showing out on theamemic 
ground. A view of the disease can only be obtained by means of the 
laryngoscope. Sufficient skill in the use of this instrument to recogiiiw 
the principal diseased conditions of the larynx, whether these be paralytic 
or inflammatory, ulcerative or trophic, can be readily gained by a Utile 
I perseverance and practice. When interference is needed for the removal 

^^^V of growths, or in cases which are attended with peculiar difficulties, more 
^^^^ft Bjiecial skill is requisite. With these latter cases I do not venture to deal. 
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Ijut ruuet refer my readers to the inlniirablo Bpcciiil trcatiseB which hiivo 
been published on the subject. 

For ordinary pnictice, all the permanent apjiai-utuB needed in a suit- 
able reflector with throat mirrors of two or throe sizes. 

Sun-light is the best wiien it can be obtained. A " Siiber " or " Du- 
plex " lamp will yield a eufiicient light, but the moat suitable of artificial 
lifrhta (eKcluding the oxy-hydrogen and other lights which are not easily 
obtained) is that derived from an argimd gas burner, conceatrated by a 
bull's-eye condenser." 

The patient should ait upright, well back in a chair, opposite to, and 
at a little higher level than the observer, so that he is witliin comfortable 
reach. The light should be placed near the side of the patient's head, 
at alfOut the level of his ear, and other lights should be excluded from 
the room. If sun-light be employed the patient sliould sit somewhat 
obliquely with his back to the window. The observer now arranges the 
mirror upon his forehead so that reflected light will be projected to the 
back of the patient's throat; he should then direct the patient to open 
the mouth and put out the tongue, but not to hold the breath as most 
{tatiente try to do during an observation. The tongue should be held by 
means of a cloth, then gently pulled forward by the left hand, whilat 
with the right the larj-ngeal mirror, previously warmed, is introduced. 
The laryngeal mirror should be introduced (without toucMng the tongue) 
with its back to the soft palate, so as to bear back the uvula, and bring 
the reflecting surface in a vertical line with the glottis whose image it re- 
flects. The condition of the epiglottis and of the vocal cords and their 
surrounding parts is now seen, and between the cor<ls a view may be ob- 
tained of the interior of the trachea. 

By directing the patient to say ah — h — A, — the vocal cords will be ob- 
wrved in action, and any defect of. a paralytic kind affecting the vcoal 
muscles can be observed; by directing him to breathe deeply the respria- 
tory movements can be noted. If the epiglottis be pendulous, so as par- 
tially to hide the cords from view, a gentle traction of the tongue may 
suffice to elevate it, or by making the patient say eA — A — A, the glottis is 
drawn upwards usually distinctly into view. 

There are many httle practicul d ifficulties to be overcome which render 
ft Batisfactory examiuation of some patients difficult or impossible with 
ordinary skill.' 

■ Dr. Felix Semon hoB dmigned a laryngoscope in which the handle of the 
throat mirror carries a f>mal] electric illuminator which ia fed b^ means of a 
■rooll accumulator. R^ flectora are tliiis dispensed witli, and a brilliiuit light ia 
constuntly ready, the accumulalors only requiring' to be recharged every three to 
five weeks. 

• I have merely attempted to g'ive an outline of procedure adapted (or ordinary 
CHMS, nnd (or (urther details must refer the reader to special treatises on laO'iig- 
ology. 
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Amnng thv most important precautions and expedients to be a 
are the following: — 

1. Before taking any further steps, have tho light and the patient per- 
fectly and comfortably arranged, so tliat a good stream of light can bo 
projected to the back ot the pharynx. 

2. Take the tongue gently between tho thumb and finger, and be very 
careful to avoid dragging it down upon the teetlL 

3. Avoid touching the back of the tongue in introducing the mirror, 
or retching will lie caused. 

4. If, OB is often the case, the throat be very irritable, desist for a 
time, and let the patient sip a little iee-water before proeeoiling ugiiin. 
In cases ot great intolerance, one or two applications of cocaine solution, 
20 per cent., to the fancea may be employetl. 

With the aid of the laryngoscope we can thus see at least quite suffi- 
cient of the morbid conditions present, to make certain our diagnosis and 
to pronijit onr treatment. Acute or chronic catarrh, inflammator*- 
wdema, and thickening and ulceration at one or more points may be ob- 
served. The epiglottis often appears thickened and rigid, bat we cannot 
usually see ulcerations u]M)n it, for when present they are as alrtody 
stated, generally limitetl to its under surface. Its margin is, however, 
Bometiniee roughened or furrowed -looking. Thickening and oedema of 
the aryteno-epiglottidean folds is most often to be observed, and is con- 
sidered by Dr. M. Mackenzie to bo most cliaracteristic of this disease. 
In the earlier stages an angry looking spot or two of ulceration, of a 
yellowish-white color, shining out from a red, tumid, smooth, inflamed 
ground, may be often seen over tho arytenoid cartiiages. "Ulceration in 
the more deeply-seated parts may, or may not be seen, but intense injec- 
tion of the mucous membrane is often visible. In cases of more iwt- 
vaoced date, the orifice of the glottis is seen to be distorted by ulceration 
and thickening, the cords being involved in the havoc so as to render 
their approximation impossible. In this stage especially, much purulent 
secretion may collect in tlie ventricles and about the cords. 

The diagjw.iis of tulrerciilar laryngitis rarely presents any real diffi- 
culty. The diseases which most simulate it are chronic, alcoholic, or irri- 
tative catarrh, syphilitic laryngitis, and hysterical aphonia. The absence 
of fever, the presence of a definite exciting cause, and the laryngoscopio 
signs of general catarrh without local thickening or ulceration, are 
usually sufficient to distinguish the clironic catarrh arising from dust or 
drink, from laryngeal phthisis. Alcoholic catarrh is moreover always 
associated with a similar affection of the pharynx. Syphilitic laryngitis 
is more difficult to distinguish from tubercular, and the two diseases are 
sometimes combined. Besides the general distinguishing features of 
syphilis, the local characteristics are larger ulcerations with a les« degree 
of thickening. The ulcers are also more sharply cut than in phthisis. 
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Exteneire destruction of the epiglottis is patljognomonic of syphilis, and 
mncli contortion or deformity from cicatricial changes have the same aig- 
nificance. 

In functional aphonia the aspect of the patient, the absence of fever, 
and th« soft whispering character of the voice, are in themselves safflciunt 
for diagnosis, showing a defect mtlier of will than of mechauiBm, The 
mobility of the cords is not impaired in this affection, at least in its earlier 
periods, nor would one expect a trne paralyas of the vocal muscles to be 
rectified by one shock of electricity, as may bo observed in tliose cases. 
. It sometimes happens, however, tliat in the early stiige of tubercular 
disease, when there is as yet no discoverable ulceration, the voice is sup- 
pressed completely. With the laryngoscope the cords are seen not to 
come in apposition, in fact they appear to be partially paralysed. The 
impeded action may bo the result of stiffness from the thickening present, 
but I suspect it is also partly nervous, from the depressing effect of the 
pulmonary disease reflexiy affecting the larynx through the pneumo^oa- 
trie. This early suppression of the voice is most likely to be confounded 
with hysteria; it occurs in nervous ])eoplo, but the lungs are in all cases 
more or less involved. 

Ulceration of thk Bowels in Phthisis. 

TTlceration- of the bowels is a very common complication of phthisis, 
— indeed it may bo said to bo one of the attendant lesions of the disease, 
occurring duriog some period in the course of a large proportion of cases. 
On t of one hundred po/il-rnorlem examinations, of which I have careful 
notes, ulceration of the intestine was present in forty.' 

The pathology of the disease is involved in the same difficulty and 
doubt as tlutt of tubercular laryngitis, opinions being quite as opposed aa 
to whether in its origin it is primarily tubercular or not. In regard to the 
broader anatomical facte of this lesion, however, there is not much room 
for difference of view. 

The disease commences with inflammatory swelling of the follicles of 
the small or great intestine, causing them to enlarge and to liecome 
choked with their proliferated parenchyma, caseation follows, and the 
softened prodncts discharge into the intestine, leaving an ulcerous 
receaa behind. The mai^ins and base of this primary ulcer consist "of 
corpuscular infiltration of the counoi'tivo tissue, hut neither in the cor- 
pusi7ular elements themselves, nor in the mode of their arrangement, can 
we detect anything specific" (Itindfleisfdi).' Other observers, however, 

' It might have betn present 
opposite to some of my ntgati' 
sufBciently (examined. 

* Putliological Histology, TiiherculosLs of Mut 
Hew Sydenliam Society's editjun. 
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^^^Hoonsider this " corpuscnlar infiltnition" aa truly tubercular, and others 
^^^f again consider the whole proccee as being, from the firat, of this 
I flpociflc nature. Beyond this point, however, authorities are lees at 

I variance. On the poritouoal surface of the InteBtine, over the site of 

t an nicer thus established, some flakes of lymph aie to bo seen, or iii- 

I flamnmtory adlR'BJous may be contracted with an adjacent coil of in- 

[ testine. Beneath the pGritoneal surface, and shining through it, 

the outline of the ulcer can be seen, and in and about its ba«e granu- 
lations of tubercle are to be observed. These granulations are connected 
with the lymphittic vessels, some of which form white lines or streuks 
over and about tho site of the ulcer. Tho ulceration tends to extend in 
a transverse direction, beyond the limits of the gland follicle in which 
it originated. Tiiis estension follows the direction of the Teaeels, and is 
determined by tho formation of tubercles in their sheaths. 

Whether the ulcers shall be single or in groups depends upon the 
glands, whether single or agminate, which are attacked, Peyera patches 
are favorite seats of ulceration. In thorn, irregular serpentine ulceration 
arises by extension and coalescence from several centres, often leaving 
small tracts or islets of mucous membrane intact. All the gland folhdea 
of a patch are by no moans necessarily affected, the ulceration may only 
involve a certain number of them, extending transversely to the mucous 
membrane beyond. In the typhoid ulcer, on the contrary, tho whole 
patch ie involved simultaneously and uniformly, and the ulceration is 
limited to tho patch. In the csscum too, the ulceration is often very 
extensive, the whole of the mucous membrane being eroded for several 
inches, with the exception of small islets or streaks here and there, which 
have escaped and stand out prominently, marking the original extension 
of the ulcerative process from many centres. As already meutione<) local 
peritonitis commonly attends the intestinal lesion, and adhesions are fre- 
quently formed. Perforation of the bowel is more common than is gen- 
erally thought, sometimes loading to the escape of fcecat matter and to 
general peritonitis, sometimes to the establishment of a fistulous com- 
munication between adherent portions of intestine, and again in other 
cases producing collections of pus localized by surrounding adhesions. 
These processes are strictly analogous with those which occur in oonneo- 
tion with tlie pleural surface of the lungs in phthisis. 

The lower two or three feet of the ileum and the ceecnm coli are 
almost invariably tho portions of bowel involved, but the ulceration may 
extend both beyond and above these points to the rectum and the duo- 
denum. The tendency as a rule is, however, to extension downwards, so 
tar at least as the term extension is applicable to this lesion. In the 
ileum for instance, tho mucous membrane between Peyer's patches is 
commonly intact. My own observation would lead me to regard the 
csecnm coli as the favorite seat of this lesion, it Is there that tubercular 
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ulceration will be often found when it exists nowhere else in the intes- 
tines, and it is tliere thiit the lesions, when also present at other parts, 
ftro commonly found to he most advanced, and therefore presumably of 
oldest date. 

More or less general hypenemia of the miiconB membrane, very vari- 
able in amount at different times, and in different c^es, attends the ulcer- 
ative process. Considerable general thickening, especially of the large 
intestines, is sometimea present. 

Ulceration of the intestines of the kind above described, is scarcely 
ever met with in adults and only very rarely in children, save in associa- 
tion with pulmonary disease; it most usually complicates the later stages 
of the disease; but it may, like laryngitis, occur at a very early period at 
a time when the pulmonary physical signs — always somewhat masked dur- 
ing diarrhcea — are difficult to detect. Anything tliat tends to derange 
the digestion, and the bowels, favors the occurrence of the disease, 
Elebs ' and Mosler ' assert that swallowing the expectoration from phthis- 
ical lungs may lead to intestinal lesions. The experiments of Chauveau,* 
who fed heifers upon food containing tnltercular matter, and caused ulcera- 
tion of the bowels and general tuberculosis, favored this view, A great 
irritability of the gastro-intestinal tract may often be clinically observed, 
especially in children who do not expectorate properly. Bacilli arc 
present in the intestinal lesions, and have been discovered in the stools. 
It is said tluit ulcerative disease of the intestines may arise from the im- 
bibition of the milk of tubercular cows. The acid gastric juice is, how- 
over, a powerful means of destroying the bacilli, hence the uncertain 
results of feeding with bacillous foods (Sve). 

The diarrh(Ea of phthisis is more prevalent in the late summer and 
autumn months than in the winter. 

Tho usual symptoms of ulceration of the intestines are diarrhmn and 
pain itt f/te abdomen. There is nothing at first which can be noted ns 
peculiar in the character of tho diarrh(Ea; the stools are pole and loose 
reaembling those of onlinary intestinal catarrh, and being dependent doubt- 
less u] on tho presence of such catarrh. There may bo some nausea; the 
tongue is furred with red tip and edges and prominent papillw, and the 
patient complains of thirst. The iMiin complained of is usually referred 

' Quoted in Jones and Sieveking's Pathological Anatomy, Sad editiou, edited 
by Dr. Payut-. 

• Berliner Kliniwlie Woclienschrift, band x , 1873, p. 1509. 

'Bull. derAouIferoiedeMfid.. U xxxiii., 1888. p. 1017. Tho object of Cbau- 
V«au'B exi>erimenla was to show Uie reotlinGsa with which ttie tubercular vinu 
woB absorbeil l>y Ihe inleslinal canal. Tlicy liave a very direct-bearing upoa the 
question ot intestinul lesions oriipnatins in the transference of expectoration from 
the pulmonary to the digestive tract, and they have been coaflrmed by later ob- 

n 



I 






I 258 DISEASES OF THK LUNGS AND PLEURj;. 

f to the umbilical region; it is of a colicky nature, but thtTC is no nuirked 
I tenderness over any spot of the abdomen. 

Tliere is marked irritability of the whole raucous tract: tlie taking of 
biood, and more often warm drinks into tlie stomaoli causes tlie bowels 
Boon after to act. The looseness is, however, iit this stago tolerably 
amenable to treatment, and for a time the motions become natural, or 
I patient is even constipated. Soon, however, a relapse takes place, 
and the diarrhcea is more obstinate than before. Now some decided 
I tenderness may be felt on deep palpation, most likely in the right iii;u: 
Iregion, the motiouH bocomo more scanty, some mucus is passed with 
rihem, a speck or two of blood may l>e observed, or a teaspoonful or more 
i may escape. Anything a]>proaching to copious hemorrhage is, liowever, 
I Tory rare. The tongue becomes rod and patchy from loss of epithelium; 
lay present short transverse fissures on each side of the median line. 
The further symptoms vary with the seat of the principal ulceration. If 
this be limited to the ileum, the diarrhoea may for a long time be held 
in check by treatment, but the bowels are irritable, the abilomen somewhat 
prominent in the umbilical region and tender. If the ulceration, as is 
commonly tlie case, have its princiital seat in the ceecum, the tenderness 
over that region is more marked, the diarrhoea is very difficult to control, 
blood and muens are frequently present in the stools, and the pinched 
I look of the patient and his rapid emaciation are more marked. LHcoru- 
) tion extending further through the colon to the rectum is signified by 
|!more distinctly dyaouteric symptoms, pain and tenderness ovor the arch 
3 colon, tenesmus, more frequent and mucous stools, whilst on the 
lather liand, the gastric symptoms are less marked, and considerable ap- 
petite with a fairly clean tongue is often found. 

It is easy to note down these svmptoma as they occur in case after case 
of tliis dreaded complication, but it is much more difficult to fix upon auy 
symptom, if any indeed exist, that is positively cliaract eristic of ulcoi 
tion, The plain rule is of course, given chest disease, always treat int 
current diarrhoea as though it were due to commencing ulceration of 
intestines. 

But in some cases, the diarrhoea precedes, or at the time of observa- 
tion altogether masks the chest disease. It is i-emarkable huw completely 
oven decided pulmonary disease may be maskeil by diarrhcea. The cough 
and expectoration may cease or become trivial, and the dryness of the 
pulmonary tissue gives an exaggerated "vesicularity" to the respiratory 
murmur that masks existing defect. The recognition of this fact is of 
much importance in diagnosis, the alternation in prominence between 
the chest and abdominal eymptoms being very characteristic of intestinal 
phthisis. So fur as my limited experience of dysentery goes, I have ain 
observed iliat with the appearance of chest symptoms— cough and "" 

toration — t!ie dysenteric signs markedly abate. It is unnecessary 
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dwell upon tbe later etagOB of this diei;ase; rapid wasting nud cxliauetion 
from the conetant uiicontrollablo diarrluwi, a depression of the previously 
eomewhat raised temperature, apthoiis mouth aud lividity of extremitiea 
are the cioaiug EVtnptonis. 

It 18 a fact, however, worthy of iioto tliat even extensive ulceration of 
Uio intestines may exist witliout any diarrhfBa. Dr. Walshe observes: 
"Not only may pretty extensive ulceration exist in the ileum without 
jtain, either spontaneous or elicited by pressure, but with a confined state 
of bowels. Again, I have known, in a case running an acute course, 
markod abdominal pain and tenderness conjoined with obstinate constipa- 
tion, where, after death, the bowels, in spite too of the frequent use of 
jiurgativeB, contained abundant solid fseces, and the ileum was extensively 
tubercuUzed and ulcerated." ' I have myself frequently observed conati- 
jiation to be associated with ulceration of the bowels, most commonly, 
however, alternating with attacks of more or less severe diarrhoja. 

In the Palholoijkal Transactions for 1808 I have recorded a ease of 
chronic phthisis with extensive and deep ulceration of the ileum in which 
constipation was a marked symptom throughout the patient's illness, and 
I have met with other cases. There is no doubt that the diarrhoea is, to 
a large extent, dependent upon irritative catarrhal inflammation of the 
miicoua membrane in the neighborhood of the ulcers. In some cases, 
however, the ulcerations are so deep as extensively to destroy the muscu- 
lar coat and thus materially to inturfore witli the peristaltic movements of 
the intestines. In other oases of a more acute kind, the peritoneum may 
be much involved, and the muscular coat thus paralyzed. An analogous 
state of things ui both these respects sometimes obtains in typhoid fever. 
It b not at all uncommon for a case of typhoid fever, well-marked in nil 
other features, to be attended with constipation throughout, and I have 
known such a case to terminate fatally by perforation. 

These latter considerations bring home to us the great importance of 
a very careful treatment of constipation iu phthisis, the stronger purga- 
tives should only bo administered with the greatest caution. 1 have seen 
perforation occur from the too hasty administrution of a couple of the 
pil. coloc. c, hydrarg. for constipation, which was pi-escnt together with 
ulceration. This symptom should bo combateil with the utmost gentle- 




CnAPTER XXVL 

BRONCHl-ECTATIC PHTHISIS.— DUST PHTHISIS— DIABETIC PHTHISIS. 

Broschi-ectattc phthisis. — In some cases ot fibroid disease of the 
hiiig having its origin in chronic pleurisy, pnoumoniii or broncho-pneu- 
moniii, tile bronchial tubes become greiitly dilated in the manner already 
explainci] (boo p. 151). In the later stages of the disease the conJeus(4 
in termed tiite lung uiidcrgoes softening at certain parts, probiibly as a 
consequence of ulceration or atrophy of the protecting mucoiia surface ot 
the broncliial dilatations. Groups of adjacent bronchial cavities thus 
intercommuoicato to form centres or areas of excavation. This condition 
with regard to bronchial dilatation is very analogous to the breaking into 
one another ot dilated air-cells in advanced emphysema of tbo lung. 

Coincident with this process of pulmonary destruction there 
symptoms of hectic, emaciation, night-sweats, fluctuating temperat 
intercurrent diarrhcea, clubbing of fljigers and toes, and sooner or later 
lardttceous changes in other organs, which, together with the physical 
signs of anfractuous excavation of the lung in ono or more places, coi- 
Btitute the features of a form of phthisis to which the terra bronchi-eciatic 
phlhms may bo applied. The profusoness and foni cxlor of the expec- 
toration, and the history of the cose will distinguish it from other varieties 
of phthisis. Elastic elements may with difficulty bo found in the sputom 
bat no tubercle bacilli. 

Clinically these coses must be ranked as cases of phthisis, and would 
beat be included under tho fibroid heading of that disease, Bronchi-ectatic 
phthisis is always for a long period limited to ono lung, but the opposite 
lung is rarely sound, its actual condition varying according to the mode 
in which the disease bus arisen. In coses in which the broncbi-cctaeis is 
secondary to a pneumonia or pleurisy, the disease may be limited to tho 
lung first affected, but even in these cases the enlargement of tho Becoud 
lung is in many instances of tho nature of empliysematous dilatation 
rather tlian compensatory hypertrophy, and in the later stages of the dis- 
ease it becomes affected with secondary broncho-pneumonia fron) putrid 
absorption or inhalation of acrid secretions, or it may be involved in 
secondary tuberculosis, and this secondary disease may proceed to the 
formation of cavities. In cases in which the hronchi-ectasis is secondary 
to broncho-pneumonia, the second lung almost alwap presents some 
thickening of its interstitial tissue, fine, fibrous processes branching 
through the Inng from the bronchial sheaths, and more or less bronchial 
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dilatation. But tlie supen'ention of more active inflammatory ehangca 
in the cirrboecd limg, nocosKitutcB compensatory dilatation of that leas 
affected, and the emphysema thus broaght about ma^kfl, and in a meaenre 
no doubt checks, the fibrosis there present. That tlie enlarged lung is 
not attended with increased function of a truly compensatory nature is, 
however, manifest from the breathless condition of these patienta. 

When once tho lung has become broken into, and the sypmtoms de- 
scribed have set in, the cases arc but little amenable to ordinary methods 
of treatment. It is possible that with the increased attention now being 
given to imlmoiiary surgery more may bo done for these cases than has 
hitherto been accomplislied in the way of drainage, and the promotion of 
cicatricial obliteration of the chief cavity centres. It is at the basic por- 
tions of the lung that such excavations especiiilly require interference, for 
to their very inudoquate natural drainage is chieSy attributable, the ftutor 
and acridity of sputa and the hectic phenomena, When situated at tho 
apes, and unless, as sometimes happens, tlio chief bronchial channel is 
at its entry to the affected lobe pinched by cicatricial contraction, tho 
natural drainage is probably better than any that could be effected arti- 
ficially. It may still be a question, however, whether a cnrative process 
may not be induced by the introduction of a tube from without. 

There is a certain liability to cerebral (embolic) abscess in these cases, 
even without operative interference and any slight additional danger from 
tliiB cause must, with other dangers connected with an oponition, be care- 
fully weighed against the deplorable phght to which some of these patients 
are reduced, as their disease advances. 

Dust Phthisis.— The more or less constant exposure to the dusty 
atmosphere in certain industries results in serions damage to the broncho- 
pulmonary system. 

1. I have already described (page 107) a case of dust bronchitis, asthma 
and emphysema, which illustrates the disease moat common amongst those 
engaged in dusty employments. In the first generation of persons thus 
employed, when the family history is free from chest diseases, a certain 
degree of tolerance is often established which enables them to continue 
at work, but they always suffer from chronic bronchitis and emphysema, 
with increased bronchitis daring tho wint«r months, and rarely attain 
old age.' 

2, It very commonly happens, especially in those predisposed to 
phtbtais, for an alveolitis to bo sot up, citliiT through direct mechanical ' 
irritation, or perliaiis more frequently through susceptibility arising from 

< In Uie public health reports (or 1860-61 , and in the Pathological Transactions, 
vol. XX., 186B, will be round original iDvcstigutions into Ihe etiology anJ path- 
ology nf pulmonary diseases arising Troni the inhalation of dust, and references to 
the literature of the subject by Dr. H. Qreenliow, F.RS. 



L. 



262 DISEASES OF THE LUN03 AND PLEUE^. 

' constant broncho- pulmonary irritation. A catarrliii! pneumonia ifl thus 
I produced, usually of chronic progress and very fibroid typo, resulting in 
dense fibroid induration of the affected lung, with slow necrosis and es- 
cessive thickening of tho pleura. A large amount of pigmpntatioii of the 
lung, producing a slate-colored mottling of the cousolidation, is common 
to all theeo chronic cases, but in those cases in which the particles in- 
haled are of carbonaceoua nature, us in colliers and miners generally, in 
> addition to natural pigmentation, the tissues of the lung are infiltrated 
Tith carbon inhaled from without. It is stated that some of the carbon 
thus depositcil has its source in defoctitio elimination of carbonic acid, in • 
consequence of the highly impure atmosphere in which some miners spend 
much of their time. In some cases the minute bronchioles become 
choked with carbonaceous matter. 

Cases of dust plithiais are moat generally one-sided, and present all 
the features of fibroid phthisis. They are of very chronic course, attended 
with but little pyrexia. The cough is paroxyamal, aud the expectoration 
difficult, consisting at first more or less of pigmented bronchial mucus, 
becoming later purulent. In highly carbonaceous cases the ei]>eictora- 
tion, especially during the softening fiti^o, is blaek, and yields an aba n- 
dant deposit of insoluble carbon. OliserTationa have not yet been made 
as to tho presence of bacilli, but the conditions present are not favorable 
to these organisms. 

3. Phthisis of the ordinary catarrhal form is freq;iently developed in 
those young operatives in dusty factories, who have a family predisposi- 
tion to the disease, which tho conditions of dusty atmosphere and con- 
finement in ill- ventilated rooms strongly tend to develope into disease. 
These cases do not present any unusual features. 

Diabetic Phthisis. — Destructive disease of the lungs occurs as a 
frequent and fatal complication in diabetes. The statistics brought for- 
ward by Drs. F inlay, Stephen Mackenzie, F. Taylor and Dawson 
Williams, at a recent discussion on diabetes at tho Pathological Society,' 
show that about thirty per cent, of cases of diabetes die from phthisi)-. 
most commonly in tho second to the fourth year of the disease, and that 
in a still larger proportion, nearly one-half, pulmonary lesions are present 

That the occurrence of phthisis baa some specific relationship to tho 
diabetic state, has been argued from tho fact that as the pulmonary de- 
struction advances the sugar in the urine diminishes, and may even dis- 
appear, and ill those cases in which no pulmonary disease devSlopes, 
death is more apt to eiieao from coma (Mackenzie).' Dr. Dickinson' 
who with Wilka and Paw, regards the pulmonary lesions in diabetes i^ 
of non- tubercular inflammatory nature, considers their origin aa probably 

I Trans, Path. Soc., vol. xxxiv., 1883. ' Loc. cit., p. 357. 

» Diabetes, bj W. H. Dickinson, M. D., 188.'.. 
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attributable to some disturbed innervation of the vaso-motor eyRtetn. 
This 18 of course at present a matter of Bpeoolationonly; oni* is reminded, 
however, of the jTOssibly analogoua subeidence of the paroxysms in afithm* 
with the supervention of phthisic. 

Notwithstanding tlie frc-quency with which phthisis occurs as a com- 
plication in diahct«3, the occurrence of diabetes iii the course of phtbisJR 
IB exceedingly uncommon.' It is therefore apparent that whilst diabetfs 
is a potent cnueo of phthisis, on the other hand phthisi)} lias no tendency 
to produce diabetes, so that the causative relationship between the iwo is 
not reciprocal any moi-o than is the causal connection between syphilis 
and many other morbid or depressing conditions and phthisis.' 

In its clinical features as well as in its essential pathology, diabetic 
phthisis comes within the catarrhal pneumonic group, and there is to be 
found no real difference between the "chronic caseous broncho-pneu- 
monia " {Dreschfeld) ' of diabetes, and catarrhal phthisis as already de- 
scribed. The formation of cavities in diabetic phthisis often takes place 
with great mpidity, as might bo expected from the aplastic and highly 
necrotic tendencies which are so strongly marked in all the inflammatory 
lesions of diabetes. Dr. Dreaohfeld, who has given much attention to the 
subject of pulmonary complications in diabetes, characterizes the caseous 
broncho -pneumonic lesions as tubercular, and has found in them, post 
marlmi, tubercle bacilli. He also refers to Immermann and Ijcyden, and 
Frericha, as having found bacilli in the sputum. Dr. Dreschfeld has, 
however, observed two cases of chronic croupous pneumonia, resulting in 
excavation of the upper lobe in diabetes which presented the clinical signs 
of phthisis, but in which no bacilli were found either in the expectora- 
tion or in the lesions pout morieni. This non-tuberculous form of phthisis 
is of much more rare occurrence than the other. 

Phthisis is more apt to occur and runs a moro rapid course in the 
diabetes of young people, Under all circumstances, however, it ia a com- 
plication of very grave augnry. 

■Bertoil, fetude sur la Pbtliisie Diiibgtique, 1878. p. 11. Also Bouchardut, 
Etiologie de la tubcrculose pulmoDiiirc, quot'tcl by Berliiil. 

' See also tlie renmrks by the author iu the diaciisaion on diabetes, op. cit., p. 
894. 

'On the Patholo^ of the Lung com plications io Diabet«8, by J. Dreschteld, 
M.D., Medical Chronicle, vol, i., p. 6, 1884. 




CHAPTER XXVII. 

SYPHILITIC DISEASE OF THE LCNG— SYPHILITIC PHTHISIS. 

The respiratory organs may become affected in tlie secondary or ter- 
iary periods of syphilis. 

The bronohial mucous membrane is somelimes involveil in the cru{>- 

f iaons of seconilary syphilis, much more rarely at this iwriod in ulceration. 
It 18 true that the positive evidence of macular syphilis of the bronchiiil 
tubes is incomplete, and not confirmed by posl-mortevi obeDrration. but 
very decided symptoms of bronchial catarrli are bo frequently met with 
in association with the secondary cutaneous rash of syphilis and tlie corre- 
sponding throat affections, that it is imjiossible to escape the conviction 
that a specific catarrh of tht) ri'spiratory tract is present in such cases. 

' These catarrhal symptoms and the mottled cutaneous eruptions, together 

I with a certain degree of pyrexia, may sometimes be readily mistaken for 

' measles. 

I have not observed asthma in association witli tlie bronchial eruption 
in eyphilis. Syphilitic ulceration of the bronchial tnlies is of rare occnr- 
runce during the secondary period of tho disease, aud is only occasionally 
to be met with in association with other tertiary lesions. Wlien a muin 
bronchus or the bifurcation of the trachea is the seat of a syphilitic ulcer, 
paroxysmal cough and dyspncea, with scanty expectoration occasionally 
streaked with blooil, may be expected, and the diagnosis would be iielped 
by the observation of other phenomena of syphilis. The ulcer may ji^i- 
fomte the traclioa or bronchus and jiroduce mediastinal or pulmonary nb- 
Bcess; a branch of the hroncliial artery may be opened up leading to severe 
or fatal hemorrhage. The tendency of the syphilitic ulcer is, after deep 
erosion of tho tissiios, to cicatrize, causing great contraction and defomiily 
of tlio tubular structures affected. I have already alluded to narrowing 
of the bronchi as one of the dreaded consequences of s^'philis (see page 
]48). Syphilitic nlceration of the smaller tubes is of occaiSioDa] occur- 
rence and may extend into the lung, producing peri-bronchial consolida- 
tions from pneumonia. 

The clinical recognition of bronchial syphilis rests (1) npon the pres- 
ence of symptoms of broncho-pulmonary disease whicli are not in the 
order of those characteristic of simple bronchitis or phthisis; (2) upon 
the manifestation of the syphilitic cachexia in other directions and in the 
history of the ]iatieiit; (.31 the rapid amendment, provided the disease be 
not too far nilvancod, that ensues uiwn anti-syphilitic treatment. 
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The lung proper is affected with ayphili9:^(l) &a alreiitly ^Tointed out 
by e.iteiiBioii from ulceration of the bronchi; (iJ) by gumiiiiitous iioduloe 
(syphiloma); (3) by diffiiacd pulmoimry fibrosis extending from muny 
centres of gummatous induration; (4) by gummata of the pleura extend* 
ing into the lung along the inter-lobular tracts. 

The lung may be affected either in conyenilal or acquired syphilis. In 
Xhe congenital form of syphilis, gummutoua nodules are sometimes met 
with in the lungs. In other cases the lesion takes a more diffused form, 
occupying a considerable area of luug, usually in its central portion or at 
the base. Out-lying nodules muy also be found. The diffused consolida- 
tion which at first sight resomblcs pneumonia, consisla of tracts of granu- 
lation tissue with interlacing bands of fibres and alveolar and bronchial 
thickenings. T!ie alveolar epithelium takes but small part in the con- 
solidation, the alveoli being collapsed by the interstitial fibro-nucles^ 
growth upon which fatty degeneration ensues, sometimes producing 
centres of softening. The sj-philitic growth is at first permeated by 
veaselfl which, however, in the later stages become extensively obliterated. 
Thf penetration of syphilomatoiis growths by vessels is a mark distin- 
gnisliing them from tubercular lesions. 

The lung affected by this diffused syphiloma is heavy and solid, of 
greyish-white color and smooth section, very different from the grannUr 
friable surface presented by croupous pneumonia. Adults are very rarely 
affected with this form of extensive lung consolidation from syphilis. 

Congenital syphihtic lung disease in infants is a matter more fre- 
quently of post mortem than clinical observation, the cases in which it 
occurs being most generally fatal from other visceral lesions and from 
general cachexia; hence it is of small clinical importance. No doubt 
congenital syphilis has something to do with cutarrlml and even phthisical 
lesions which develop in later childhood and adult life, but the measure 
of its influence in such affections cannot be definitely traced. 

Acquired si/pJiiUs of the Itiiir/ makes its appearance generally in from 
four to sii years or more afti'r the primary infection. I have known 
twelve years to elapse before the manifestation of pulmonary lesions. 

The aymptomn of pulmonary syphilis are often very obscure and may 
readily be confounded with those of mere ordinary inflammatory condi- 
tions. Gummatous nodules have been found in those who during life 
presented no evidence of pulmonary disease. The svinptoms generally 
present are those of chronic indurative disease of the lung or pleura, viz., 
jiaroxysmal cough with difficult expectoration, of obstinate continuance 
uninflueneed by onlinary remedies, which is yet associated with but little 
enuuji^tion and no pyrexial phenomena. Pleuritic paitis are often present. 
Hsmoptysis is mre, and when it occurs is highly suggestive of phthisiiuil 
complication& The presence of such symptoms in a person bearing the 
marks, or giving a history, of syphilis would be very signiticant. 
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It not infreqiiently happens, however, thiit aome peculiarity or incon- 
gruouanoBB in the symptoms or physical si^iia leads to the discovery after 
close inquiry of a syphilitic taint, the surface marks of which are very 
ohacure, and the history of which is at first denied cither intentionally or 
through ignorance. 

The most cliaracteriBtioj)Ay#icn7 ji(j»w arc those of localized pulmonary 
induration, viz., flattening, dnllneHS or a sense of hardness on percussion, 
with enfeehled hreath- sound of hlowing quality with few or no moist 
sounds. Some bronchial clicks, or, more commonly, a superficial crackle 
of pleuritic or sub-pleural source may be heard. Such signs, when pre- 
sented at some unusual situation, as about the mammary or infra- mammary 
or infra-spinous region, aro very characteristic. It is certain, however. 
that in a largo number of oases the physical signs are not locaii»»d in any 
unusual spot, but present themselves at one or other apex. The diag- 
nosis under these circumstances from chronic tnberculization is very diffi- 
cult. The evidence, however, of considerable one-sided indurative disease 
of the lung, of chronic course, and not traceable to any preceding acute 
attack, in a person who lias not been eitposed to any (lusty employment 
should lead to a suspicion of syiihilis, and, having arrived thus far. & 
careful inquiry into the history and e.tamination for surface marks will 
usually clear up the case. No bacilli are to he found in pure syphilitic 
disease of the lung. 

Syphilitic gummata sometimes soften and produce cavities, which are 
small, however, and often too deeply seated for recognition. In such caa.'s 
htemoptysis may occur from the formation of pulmonary aneurism. The 
treatment of pulmonary syphilis consists in the steady ikd ministration of 
mercury in small doses, in association with or followed by a course of 
iodide of potassinm. The mercuty may be given in the form of the per- 
chloride or in many cases better by inunction. A few seasonal courses at 
Ais-Ja-Chapelle may be advised. In all cases, however, the general health 
of the patient must be well looked to and maintained. 

Syphilitic phlhists is rather clinically than pathologically a variety of 
consnmption. There can be little doubt that cases occur, perhaps with 
greater frequency than is Bnspectod, in which syphilis of the lung remains 
untreated, being from tlie first mistaken for tubercular disease; and du- 
stmctive changes ensuing, the phenomena of softening and excavation 
present themselves, anil are associated with the hectic phenomena and 
wasting characteristic of phthisis. 

The oases of sy|»hilitic phthisis, however, which are most frequently 
met with, aro really hybrid examples of phthisis engrafted upon a more 
or less strongly marked syphilitic cachexia, in which the phenomena of 
syphilis are manifested with, and in a measure modify and control, those 
of phthisis. Cases of syphilitic phthisis, as thus defined, present the fol- 
lowing peculiarities, Hsemoptysis is in a large proportion of cases an 
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early and an urgent symptom, the lieraorrbage being severe ana recur- 
rent. 'I'lie cases nsmiUy present the casooua pTieumonic type. Iwing one- 
aiile*!, witli nipidily advancing consolidation and aofteuiug, witli suIdbo- 
quent arrest and fibroid changes. The ovidencea o( lardaoeouB change 
present themaplvea at a relatively early period, and with greater propor- 
tional frequency in the Byphilitic than in the other forniB of phthisis. 
The physical signs are somewluit peculiar, more especially so in those 
cases in ivhich the syphilitic cachexia is marked, much lose so in those 
cases in which the syphilis has merely served to wealtcn resistance in one 
vith strong hereditary predisposition to phthisis. 

In fairly well-marked cases of syphilitic phthisis there is in the earlier 
stages over a widely extended area a fine superficial crepitant rAlo sug- 
gesting a aub-pleurai origin, and out of proportion to the signs of positive 
softening present. Sometimes this superficial crepitant rate will estend 
in a patchy manner over almost the whole side, being associated with but 
little or no percussion dullness. In the later stages again, the degree of 
fibroid thickening of lung and pleura is excessive. The patient may 
present other marks of syphilis, e.g., cicatrices ui)on the tongue or throat, 
nodes, cutaneous scars, or pigmentation. His build and conformation 
of chest are often not those of ordinary phthisis, and the complexion has 
the earthy, lustreless pallor of the svphilitic, rather than the hectic aspect 
of the phthisical cachexia. In other cases i^iin, the 4iatient presents the 
aspect typical of advanced consumption, when the pulmonary lesions dis- 
coverable aro but slight. In these latter cases perhaps excessive activity 
in and -syphilitic treatment may have prostrated a patient of tubercular 
constitution. 

Some stress has been laid, especially by army surgeons, npou the 
presence of enlarged posterior cervical glands as an evidence of syphilis. 
In looking for this sign as an aid to diagnosis, I have, however, been too 
frequently disappointed to enable mo to aBsigii to it much value. In 
cases in which the larynx is involved a laryngeal examination will disclose 
the more cleanly cnt and widely destructive ulceration of syphilis, or in 
later and less active stages the evidence of scarring and deforming cicatri- 
cial changes. 
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[ ON OTHER IMPORTANT COMPLICATIONS OF PHTHISIS— TUBERCULAR 
MENINGITIB-LARDACEOUS DEOENERATION OP ORGANS— ALBU- 
MINURIA— FIST U LA. 

TuBKKcvi-AK Mksingitis. — Tills fiital maliidy most comroonly occure 

I as a compliciition of phthUis, as part o£ a Binioiniary general tuberculosis. 

When the meninges of the braiu are importanlly involved in this outbreak 

' of tubercle, the special symptoms that uriso are 80 grave as to set u,aide 

from vifsw all other conditions ]ireaent, 

There is no more striking feature about tubercular meningitis when 
it complicates phthisis than the uncertainty and insidiousness of its super- 
vention. It is happily a somewhat rare disease, yet there is no case of 
lihthisia, and no stage of any ease in which the conditions for its possible 
occurrence are not present. A child may have hail an apex catarrhal 
pneumonia resultit;g in some induration and flattening with complete 
I substileiice of all symptoms; she daily improves, and leaving off ult treat- 
rogardeil Ijy lier parents as well; but the doctor says that her 
j chest is still delicate. She suddenly developes brain symptoms and is 
I carried off in two or three weeks. This ia a common history. 

I will briefly relate one or two cases which may be regarded as typical 

of their kind. George B , aged twelve, a school-boy, admitted into 

the Brompton Hospital under my care in August 3Cth, 1875. lie was a 
thin, ]Hde, somewhat undorfetl, neglected -looking child, and his present 
ailment dated from an attack of measles four years before, which whs 
followed by a cough, the expectoration at that time being occasionally 
streaked with blood. The cough had remained more or less since. A 
month before admission to the Hospital ho iiad kept his bed for a we«k 
with pain in the right cheat, and since that time had been troubled with 
night sweats and loss of flesh. 

At the time of admission the boy was but little troubled with coiigli: 
his tongue was slightly coated and bowels confined, but he hiid it fairly 
good appetite. The reajiiratory murmur was weakened over the whole 
chest and accompanied by slight occasional sibilus. The left base did not 
expand with inspiration, and there was defective resonance on this side 
below the nipple level in front, and in the axilla, with more decided dull- 
ness below the same level ]>08teriorly. On the right side there W» 
dullness at the extreme posterior base for three fingers' breadth. 
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The patient was considtrcd to bo suffering from aliglit bronchitis with 
lliii remains of bronoho- pneumonia affecting the left side principally. 

There was nothing in tlie case to attract further notice until the ISth 
September, when vomiting after food was complained of. On the next 
day the vomiting continued, and there was some diarrhoea. On the 
20th, pulse 84, roBpirations 20, temperature 99° at 8 p.m. Had vomited 
BIX tiroes. 2l8t. No vomiting since last night, wrine yielded on boiling 
a heavy cloud of pliosphatef. The vomiting persisted through the 22iid, 
23rd, and 24th, the tongue being white and coated, with prominent 
pupills. Xo headarhe nr pain. 25th. Vomiting continues. Face 
flushed, ekin liot, perspiring. 

On morning of the 2(th the patient became unconscious, and could 
scarcely bo roused to put out his tongue, pulse 84. At 4 p.m. my not« 
was as follows. " Pulse T6, irregtilar, lijw dry, tongue furred. Ex- 
pi-eieeion of face drowny. tvxpicious. Will not answer questions. Tries 
to put out tongue when sharply told to do so, but fails, ts slightly de- 
lirious. Respirations 20 in the minute, temp. 100*8°. There is slight 
occasional itailching of flu hft atvi and pectoral muscle. When aroused 
drinks oatmeal water with greediness. Evidently trie^ to answer quo»- 
tioua put to him." 9 p.m. — Twitching of both arms and legs, picking at 
bedclothes, grasping at nothing. Has not vomited after taking cream 
and brandy, pulse 80, temp. 100°. 

Sept. 28th, temp. 100,2°, pulse 80, more restless. Fingers continu- 
ally working, scratching or pulling at teeth. J^mtclfx of back rigid. 
4 p.m. Movements of arms and legs more violent. Rigidity Itack more 
marked; temp. liKJ"-', bowels open from medicine, motions loose. 29th, 
Utinp. 101.2°. pulse 80, weaker. Slight exteniu! strabismus of left eye. 
30th, 10 a.m,, temp. I(t2.4,° 7 p.m. 103," pulse 120. Eyes roll slowly 
from side to side, pupils dilated. Oct. Ist, temp. 101.6° a.m. Oct. 2nd, 
temp. 101.0° a.m. Increasing emaciation. Some rceietanco to extension 
of arms. C'onjuncti^W more sensitive, pulse 130, regular. Patient lin- 
gered for a week longer in much the same rtato and then sank. 

Post mortem. — The cerebral convolutions were found to bo flattened, 
the piii-mat«r over them congested. The ventricles wore distended with 
clear flaid, the ventricular walls being soft, almost iliffluent, the choroid 
plexus not congested. 

At the haae of the brain the pia- mater waa congested over the anteri<ir 
and middle lobes, and presented innumerable miliary granulations. Over 
the centnil space between tlio middle lobes the membrane was thickened, 
9paqnD, and contracted. The loft middle and anterior lobes were inti- 
mately adherent at the fissure of Sylvius by thickened. oiia<{ue, yellow 
lymph; the veins in this fissure were bhn^ked, and immediately under the 
pia-mator the cerebral Bulwtanco was softcnwl down into a cavity. Ou 
tho opposite side in the same position, the brain was much softened. 
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In this case daring the first days of the attack no headache was com- 
plained of, nor did the boy at any time complain much of this symptom. 
Vomiting of food was the first, and for the first week, up to the period of 
commencing unconsciousness, was the only important symptom that might 
direct attention to the head. But in a boy it would first, at all events, 
direct attention to the stomach, and being associated with furred tongue 
and disordered bowels, it was attributed to derangement of this organ. 
It, however, obstinately resisted all treatment. The first circumstance 
which led me in this case to attribute the vomiting to its right cause was 
the observation by my clinical assistant, tliat the urine which he had ex- 
amined for albumen yielded on boiling a heavy cloud of phosphates. This 
was on the 4th day of the vomiting. Twitchings and irregular move- 
ments of the limbs with increasing unconsciousness supervened on the 9th 
day, with some rigidity of muscles, especially those of the back of the 
neck. The temperature which was not elevated at first was distinctly so 
from the 9th and 10th days. Squinting and latterly blindness were 
present in this as in most other cases of tubercular meningitis. 

The following are the main features of another case which was under 
my observation in the Brompton Hospital from Doc. 12th, 1876, and 
previously as an out-patient at Charing Gross. 

A man, aged 33, predis])osed to phthisis, had a cough with expectora- 
tion in February, 1876, and in April began to sufFer from fistula. He 
improved in health for a time, but the fistula continued to discharge 
freely, and in the late autumn the cough and expectoration were more 
severe, the hectic symptoms more marked, and physical examination 
showed that ho liad sub-acute phthisis, affecting principally the apex of 
the left lung. At Christmas a sub-divided cavity was found to exist at 
this situation, and the opposite lung, although enlarged, was partially 
consolidated at its summit. The pulmonary symptoms were now, how- 
ever, quieter, and the patient referred his slowly increasing debility to 
the discharge from the fistula. On the 10th of January, weak iodine 
injections were used with the effect of somewhat lessening the discharge. 
Before the employment of these injections, however, the temperature had 
latterly been somewhat raised and the cough more troublesome. On this 
10th of January the ])atient first complained during the night of slight 
headache and confusion of vision, which was attributed to a small dose, 
jj^ of a grain, of hyoscyamine given in a linctus at bed-time to relieve 
the cough, and which had caused some dryness of throat. But in the 
morning the pupils were not dilated. The temperature was raised, and 
the pulse 100; cough lessened, but expectoration tinged with blood. The 
hyoscyamine was repeated at night, and gave much relief to the cough, 
but the headache returned with severity, and in the morning (I2th) the 
jMitieiit vomited some bilious matter. Bowels freely opened, pupils not 



fliliited. ]jul»o 88, Dnriiig the next two days the headache mm slight, 
the tongue niucli furred, and patient vomited once with the cough- 
On the 15th he was ohserved hy my then clinical oasistant. Dr. Black- 
ader, to he " very nervous, with much twitehing of the limbs." Pulse 
H4, I saw the patient the next day at 5 p.m., and found the pulse 72, 
and rc^lftr; there was some twitching of the flexor tendons, principally 
at the wrists. The manner of Uie patient was somewhat confused, and 
he complained of weaknosa and giddiness. There was now no doubt as 
lo the diagnosis. On tlie ITth he became drowsy, the pupils were con- 
tracted, the left more so than the right. The headache was mainly 
frontal, the patient had some difficulty in selecting wonls to answer 
<]uestion8. A small dose of calomel had freely acted upon the bowels. 
Temp. 99.1", pulse GO, respirations, 18, slightly irregular. On the morn- 
ing of the 18th, the respirations, 34 in the minute, were noted as being 
irregular both in fretiueney and depth. Pulse CO, temp. 99.8", I'atient 
had )>eeu sick three times In the night, and again this morning. The 
twitchings of the limbs, wliicli had considerably lessened, came on some- 
what severely for h»lf-aii-bour this morning, but did not amount to con- 
vulsion. Evening temp. 99°, pulse 78, respirations 20, Jan. lS)th, temp, 
99,6°, pulse 84, respirations ?6, more regular. Headache slight. On 
the 20th the moniing temperature was 101.3°, pulse 94, respirations 36. 
TwiU?hinga well-marked, liowels confined. In the evening, temp. 99.(i°, 
pulse 78, respirations 3fj, Patient passed a sleepless night and was dull 
and drowsy the ne.xt morning, the Slst, In the evening the temp, was 
101,4", pulse 93, respirations 30, somewliat irregular. He remained 
drowsy through the next day. increasingly so towards the evening. The 
tempemture continued a little above 101°, pulse 93, regular, respirations 
2fi. On the 2.3rd the morning temp, was 101,3*', pulse 90, reBpirationa 
30. At 3 p.m. patient was '" drowsy looking, but intelligent, complain- 
ing of headache; some hesitation in answering questions. Heart's action 
regular, tongue protruded evenly, no paralysis of face." No paralysis of 
limbs. Itetina examined by I>r. Blackader with no positive result, 

Jan. 24th, somo irrygularity of the pulse noted early in the morning, 
temp. 99.4,", respirations 30, Next day (35th) at 10 a.m., stertorous 
breathing came on suddenly, patient aroused with difiiculty, eyes opened 
when spoken to, no other sign of cnnsciousnoes, temp. 101", pulse 72, 
respirations DO. At 3 p.m. "respirations 28, irregular in depth; pnlstt 
9ii, weak, regular, slight subsultus, patient diUhcult to rouse, but com- 
plains of thirst." Evening temp, 101,4°, respirations 32. pulse 100, weak, 
but fairly regular, increasing insensibility. During the 3flth {utient was 
restless, appearing conscious at long intervals for a few moments only, 
urine passwl under him. took nourishment with difficulty, temp, 100", 
I puLse 130, respirations 38. On the following day, both pulse and respim 
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Patient died at Z. 15 a.m. oa tbe tJStb 



of face, pulse 138, respiratione 
Jiinuary, 

The inaidiouenesB of the onset of meningitis was well illustrated in 
this case. The symptoms were no doubt somewliat maakcd by the effect 
of the hyoBcyamiue. The furred tongue rendered the heiidache and slight 
vomiting less noteworthy. The muscular twitchings which occurred ori 
tlie fifth day rendered tliu diagnosis certain, und they continutKl more or 
less throughout tlie iilueBs. The memory of the patient was markedly 
impaired, and he had a difficulty in finding words to answer questions 
which he evidently understood. The temi)eraturo was mislcadiog, as I 
liave ever found it to bo in tubercular meningitis; up to the ll^th day it 
was lower than it had been the few days previously, and it never rose 
above 101.5°. The puise was moderately quick, and was on one or two 
occasions irregular. The respirations were at times remarkably irregular, 
both in depth and frequency. Irregularity in respiration and in pulse, 
the two having no definite relation to one another, are common and im- 
portant, but usually transient, ^mptoms in tubercular meningitis. I 
have never, however, observed anything approaching to the Cheyne- 
Stokcs type of respiration in this disease. 

Increasing drowsiness (with brief intervals of consciousnesa most diffi- 
cult to ox])lain) was in this as in uil cases of tubercular meningitis the 
closing symptom, occurring intermittently at an early period, and gradu- 
ally destroying consciousness entirely. Obstinate constipation, a common 
symptom iu all head affections, was not in this case noticeable until the 
eighth or ninth day, when the diagnosis was well confirmed. 

The following propositions' embrace what is reliable in the diagnosis 
of this com iili cation, often so startling, at other times so insidious in iU 
onset. 

(1) Persi.tlent headache nnil mmitinij arts Hie tiioul common first iti;m)i- 

Ilotns of ihe disease. They may nr tniit/ not be combined. Tlioy are ununlly 
axsotiiated with furred tongue and dixordered boivek, which lend lo tiiotl; 
their significance. 
The headache of tubercular meningitis does not affect with constancj 
any particular jmrtion of the head. It is sometimes frontal, often over 
the crown of the head, occasionally at the back or on one side. Although 
always a sign to cause aniiety when it occurs at all severely or persistently 
in phthisis, yet it is never, even when associated with vomiting, sufficient 
to enable us to form a diagnosis. In several cases of phthisis 1 liave foauJ 
lieailache so severe, persistent, and, taken together with the geneml aspect 
of the patient, so apparently characteristic of meningitis, as to have l«d 
me to feel confident as to its real significance — yet again and again mj 
foi 



' The notes on whEcli these conclusions ai-e founded " 
form in a preceding edition of this work, page 181. 
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anapicions have proved to be unfounded. On the other hand, in the 
majority of caees of true tubercular meningitis that have como under my 
obser^Tition, there have beeu, as in tlio two cases above related, attendant 
phenomena to otherwiiie explain the headache until tlie appearance of 
more decided signs removed all doubt. lionca hendache or vomiting, 
allhoiigh not sufficient for diagnosis, are signs which, if nol readiiy re- 
lieved bg treatvtent, should alioays arouse grave suspiciowi, 

(2) Disordered vision, impaired memory ami conftision of ideas are 
signs which, taken in associtUion with heaihirhe, are ahnoit diagnostic. 
Muscular Iwilchingn (and of course convulsions) alieolutely so. 

Any or all of these signs may closely follow the appearance of htiad- 
aclie nr vomiting. They may, one or more of them, constitute the first 
symptoms of the disease. Paralysis of the third or sixth nerve usually 
occurs among llie later Bymptoms, when the elTuBod Ij-mph and contractile 
tissue drags and exercisea pressure upou the nerves. Ophthalmoscopic 
examination of the retina may yield a valuable positive result, but the 
absence of granulations upon the retina signifies little. 

(3) DroKsirtess deepening into coma, but often with intervals of con- 
sciousness, is lite most constant of t/ts later symptoms of tubercular menin- 
gitis. U depends upon effusion into the ventricles. 

(4) Irregular pulse, irregular respiration and excess of phosphates in 
the urine, are amongst tlie occasional signs of tubercular meningitis. 

Both irregularity of the pulse and of the respiration are not uncom- 
mon after the period of coma, but they are then signs of little importance. 
A marked irregularity of the pulse, occurring, however, early in the attack 
is I think of greater significance than is usually recognized. The pulse 
is commonly rather slow than qiiick, sometimes markedly infrequent. 
The respirations are rarely affected during the early periods of the 
attack. 

(5) Tlie temperature is as a rule not much elevated in tlusse cases o/ 
tubercular meningitis. If is more often raised towards the end of the 
attack, its rise being apparently associated with secondary inflammatory 
lesions. It IS of Utile or no value in tlie diagnosis of tubercular menin- 

In the first place in cases of jjhthisis we have already a cause of poaai- 
ble elevation of temperature in the pulmonary disease present, and 
secondly, the temperature is not UBually high in tubercular meningitis. 
On this point, however, the cases I have obseived show that, contrary 
to the teaching of Wiinderlicb, the temperature rather tends to rise than 
to sink as the fatal termination draws near. 

Excess of phosphates in tlio urine may be a valuable sign in helping 
na to interpret the earlier symptoms of tubercular meningitis. In one 
case alreiidy mentioned, it certainly led me to a right diagnosis some days 
before other absolutely certain signs presented themselves. There was 
18 
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^^^H no snch oicees present, however, in other caws,' so that this sign like 
^^^H aomo others will probably turn out to be of importance when predeot, but 
^^^H not eBsential. 

^^^H The duration of thia disease is varions; it may terminate in a few 
^^^B hours, or days, or weeks. Patients will sometimes linger for many days 
^^^B in a state of complete insensibility from effusions into the ventricles. 
^^^H Lakoaceoue DiseASKS. — In about twenty percent, of casea of phthisis, 
^^^^ lardaceoaii chunges are found in other organs. Thus from notes of 99 
^^^B post-mortem examinations made consecutively at the Brompton Uospital, 
^^^H and excluding only a few which were imperfect, I found lardaoeous de- 
^^^f generation present in 3(1 cases ; 8 mates, and 13 females. The pulmonary 
P diseaao in these twenty cases had a masimum duration of 66 months, 

minimum 5 months, mean 36 monthti. 

In fight out of the twenty cases death was caused by completeness of 
lung destruction, the lesions being caseous pneumonia in six, tuberculo- 
pncumonia in two cases. In all these cases the spleen waaaffected; twice 
I in association with lardaccous, and twice with fatty, liver. 

In four cases, one lung was mainly affected with cavities and pul- 
monary fibrosis. The other lung was enlarged, and contained some 
I secondary tubercles. In three of these cases there was extensive ulcera' 

kl tion of the intestines, and in the fourth case cystic degeneration of the 

i kidneys and resulting urffimin. The spleen was affected in all; with 

I lardaceous liver in one case, and with fatty liver in another. In eight 

\ cases tho disease of tlie lungs was extensive and double, but yet not fully 

completed, tho patients being cut off by associated lesions, viz., alceratod 
intestines six cases, the kidneys being also fatty in tliree: deep ulceration 
of larynx one case, and fatal hafmoptysis one case. The pulmonary lesions 
■were pneumonic in five instances, also tubercular in tliree. The spleen 
was lardaceous in seven cases, in four in association with lardaceous liver, 
in one of which tho kidneys and intestines were similarly affectwi; in 
two cases in osaooiation with fatty liver. The liver was alone affected in 
' one instance. In the above statistics it should be mentioned that I am 

l alluding to the coarser degrees of lardaceous change; in a considerably 

larger percentage the iodine test applied to fine sections would detect s 
I trace of amyloid change. 

I It is impossible satisfactorily to explain the occurrence of amyloid 

|l ohange in this large proportion of cases of phthisis. It may be said gen- 

: erally that it occurs in the more chronic forms, and it is possible that long 

periods of quiescence, during whicli there is little or no pyrexia, are favor- 
\ able to its development. It can scarcely be doubted that depnration is 

' I am here reteri-ing to the mde but facile lest o 
jng which deal's up oa the addition of acid. Perhaps a 
analysis might be useful iusuch cases, but it could be only carried out ii 




TCBERCCLAR JLENISGITIS. 275 



moro or lese directly the caaee of the change, but there must be other 
factors of which wo are not a* yet informed. 

The above coses were not investigated with reference to syphilitic his- 
tory, hat no syphilitic leaiona were recognized amongst them. In caaea, 
Itowever, of syphilis, in association with phthisis, lardaceous disease of 
liver and kidneys is. in my experience, relatively much more common 
tlian in ordinary phthisis. lardaceous disease may be recognized as a 
complication in phthisis by the detection of a largo, smooth, hard liver, 
with well-defined and rigid murginal outline. Stiil more commonly the 
spleen may be found enlarged ao as to present below the cartilages firm 
and smooth on palpation. Albuminuria considerable in amount, with 
hyaline casts, and a variable degree of dropsy, may be present. 

It only rarely happens and chiefly in the fibroid type of phtlusis, that 
the larduceooB disease causes death, and in these cases the fatal result is 
due to kidney complication, In a few instances the intestinal mucous 
membrane is involved, and obstinate diarrhoea exhausts the patient. 

As a rule, however, the appearance of signs of lardaceous changes in 
othor organs, suggests the probability that the case will prove one of more 
timn average duration. 

ALBCMISCRIA.^-The occurrence of albuminuria in phthisis is attribu- 
table to throe forms of kidney lesions, viz., lardaceous degeneration, 
scrofulous disease and a form of nephritis. 

lardaceous degeneration of the kidneys in phthisis is not common, 
much less so than a similar affection of either the spleen or liver, and 
when it occurs it is usually in association with a similar affection of the 
other organs. It is most commonly seen in the later stages of the most 
chronic fibroid forms of phthisis. 

In the distinctly syphilitic forms of phthisis lardaceous kidney is more 
frequently met with, and at an earlier period of the disease. A con- 
siderable degree of renal dropsy may attend the albuminuria arising from 
this cause, and the a!>domen is generally enlarged from the presence of 
au amyloid or aniylo-fatty liver. Diurrhcea is often a marked symptom 
in phthisical albuminuria, and sometimes iinemic vomiting and convul- 
sions occur. 

A more common cause of albuminuria and renal phenomena in phthisis, 
in my experience, is a form of nephritis in wliich the kidney is somewhat 
enlarged, its capsule adherent, the organ softer tlian natural and less dry 
on section, presenting a swollen cortex of a mottled appearance from 
points and streaks of fatty degeneration. This kidney does not give the 
amyloid reaction. The albuminuria attendant upon this form of kidney 
disease is considerable in amount, then» is a tolerably copious sodimeat 
from the urine, containing abundant cpithelinl and fatty casts. 

This form of kidney disL>aso occnrs at an earlier {K'riod of phthisis 
than the lardaceous, and is attended with more decided symptoms. In- 
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I deed, whereas it is quite exceptioniil for the lanlaceoua kidnev importantly 
to curtail the dumtlon of phthisis, this form of kidney diseuse is very 
fatal, being attended with scautincss or HUppresiiion ot urine, obstinate 
and exhausting vomiting or diarrlirea or pulmonary cedema ami aethnmtic 
phenomena, and other grave nroemic symptoraa. 

The pathology of this form of kidney disoaso has not been ranch in- 

I quired into; it would seem to be u slow nophritis with early degeneration 

I of tlie renal elements. 

FisTL'LA. — Fistula in ano occurs in something less than five per cent. 

I of cases of phthisis, and Ju my experience is almost limited to males. 
Amongst those aCBiot«d with fistula, however, phthisis commonly super- 
venes or already exists. There would seem to be two circumstances im- 
portant to bear in mind with reference to this disease, viz.: — 1. Tlmt 
fistula may arise from several causes, having no necessary connection 
with tnl)erc!e, but that having become chronic it is very apt to become 
tubercular, and to lead to secondary tubercle in other organs, especially 

. the lungs. Cliamctt-ristic bacilli have been found in the indurate^l walla 

[ of such chronic fistulfe. In cases of this kind timely operative treatment 
of the fistula may avert the secondary tubercular affection of its wall and 

I of other organs. 

I. It is more common for fistula to occur in the course of phtliieis 
when the cachexia of that disease is already marked. It is imjiossible to 
Bay whether in those cases the disease is tubercular from the first, but it 
Boon becomes so. In the presence of decided chest disease fistula becomes 
of secondary importance, and unless causing much additional suffering 
and exhaustion, it should not be interfered with by operation. There is 
Bometimes to be observed a kind of alternation between the activity of the 
fistula and that of the chest disease, and this has deterred surgeons from 
operating with willingness; but a more real objection is the risk of Hip 
operation proving a failure from the morbid character of the surrounding 
tissnes. and the further danger of fresh activity of chest mischief super- 
vening upon the breakage of the tubercular induration about the fistula, 
or upon the renewed febrile action attendant upon operations in nnhcaltiiy 
tissues. 

There are coses, however, in which the local inconvenience and suffer- 
ing from the fistula are so Kreat aa to necessitate some operative measntea. 




OHAPTEE XXIX. 



GENERAL REMARKS ON THE PROPHYLAXIS AND TREATMENT OF 
PHTHISIS. 

The prophylasis of plithiais, genonilly speaking, does not essentially 
differ from that of other diBoiiseS; ull nn.iisurea that tend to iiivigrimte, 
alao diminish mortality from rousumption as from other coiiatitutional 
maladicH. On glancing through the chapter on etiology, however, it will 
be seen that there are certain conditions which favor the occnrrenco of 
phthisis more than other diseases, and that t}io tendency to the disease 
is inherited in a large proportion of cases. In avoiding the pernicious 
inflnences of these conditions, especially over- crowding, sedentary em- 
ployment, dusty occupations, etc., and by taking eitra precautions in all 
cases of hereditary predisposition, wo do the best that can be done, gen- 
erally speaking, in the way of prophylaxis. 

It is obviously undesirable that persona with a marked phthisical taint 
should marry, and still less desirable that thoy should intermarry; the 
advice of the physician in these matters is, however, not commonly fol- 
lowed by the persons most immediately concerned. 

All measures calculated to avert the possibility of contagion are 
measures of simple hygiene. 

Threatened and incipient phthinis. — The child of a consumptive 
mother should be weaned early, or should have a carefully selected wot- 
nurse. If the alternative of a wet-nurse he not adopted, however, there 
can be little doubt that the child will stand a much better chance of being 
reared if it be suckled by its mother for the firwt mouth of life, than if 
brought up wholly by hand. If a healthy foster-mother !)0 provided, the 
child may bo suckled entirely, until eight or nine months old. 

Tlie hygiene of the nursery must be very strictly looked to, especi- 
ally with regartl to the avoidance of dust, the free admission of air with- 
out draughts, the provision of a sejiarate cot or bed for the child, and 
ubandance of air space in the night nursery. Milk must form a large 
it«m of the dietary thn)ughout childhood, the other elements, sacchurine, 
farinaceous, nitrt^enous, and saline, being duly provideil. Careful at- 
tention to the skin, by the use of a tepid Ijath at lejist once a day, warmi 
light, all-wool under-clothing, loosely fitting and made to cover the chest 
to above the clavicles, and abundant out-door ererciae, are the principal 
means of securing sound health. The plan of keeping delicate yonng 
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fohildren with naked legs, arms and upper chert, with the view of hai 
■fag them, is too obviously absurd to need further comment. 

the period, about the Hge of seven, when children begin to go to 
■achoo], the question comes whether a day-school or hoard iiig.*chool shall 
^be selected, and in most instances it is decidedly preferable for delicate 
wya, and perhaps giris, to bo sent away from home to a caref nlly managtsi 
rpreparatory scliooj, than for them to attend a day-school from their own 
Ihomee. The divided responsibility in matters of hygiene, food, clothing, 
band the like, the hurried moala, irregularity in exercise, and increased 
■exposure to cold and wet in bud weather, which attendance at day-scboulg 
pinvolves, are full of risks. There is also no doubt that delicate children, 
rom the extra solicitude wliich has been necessary in rearing Uivm, be- 
I'OOme wliimsical and morbidly self-conscious at about this age, and the 
^Tegularity and discipline of school life is good for them. Tlie school 
should be well situated in the country, on a well-drained soil at the sen- 
side, or in the neighborhood of the sea. The modilied soa climate of 
Bournemouth suits cliiklron well, idso the high ground of St. Leonards, 
fiamsgate, and many other places. The experiment of sending delicate 
■ childron to the Swiss mountain resorts, Davos, St. Moritz, etc., has 
I perhajis hardly been sufficiently trie<l, their subsequent well-being on 
leaving the mountains not having been iia yet fully tested. 

Whooping-cough and measles are antecedent to a large proiwrtion of 
cases of phthisis in children, and the utmost care should be taken to 
ensure complete convalescence from thcsse diseases. 

An undue irritability of the lymphatic glandular system is often to be 
observed in children prone to plithisia, and the glands when enhirged tend 
to become caseous, remaining, as it wero, magazines of tubercular poison. 
Hence all sources of gland irritation, decayed t«eth, eczemas, ornptions 
on the scalp, catarrhal affections of the bowels and bronchi, should be 
carefully and promptly treated. Chicken-)>ox in children oft^n leaves 
behind troublesome sores about the head and body, which arc very likely 
to lead to glandular enlargements, and the utmost care should bo taken 
during this disease to protect from the air by means of collodion, all 
pustules which are large and likely to ulcerate. In aises in which glands 
become caseous and suppurate, it is better to scrape out tho gland so as 
to remove at once all caseous matter than simply to incise it; lees souring 
is thus caused, and the danger of infection of other glands by retaine<t 
caseous matter is removed. Short courses of cod-liver oil and steel wicu^ 
or Parrish's food should be given to delicate childron, extending over 
three or four weeks, at intervals during the winter and spring, and es- 
1 pecially after the occasional catarrhs to which they are all liable. 

There is some foundation in experience for regarding the sncoeeding 
periods of sevoi years as critical in matters of health; there are certainly 
grouped about the first and second dentition, and the periods of adoles- 
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ceiicc and manhood, developmental chunges and aeeociated external cir- 
cumstances of life, that favor the occurrence of certain diseaeea, and 
peculiarly of phthisis. 

Between the agee of 15 and 31, phthisis is very liable to develop in 
those predisposed, and an opportunity may often be taken after the com- 
pletion of school education, or at the end of college career, to aecure a 
period of six or tweke months to be devoted to the i-e- establishment of 
sound health. Many plans may be devised with this view, suited to the 
circumstanties and means of the patients and their friends. A long sea 
voyage with a responsible companion is one of the beat measures, or twelve 
months' residence on a farm in a healthy part of this country or abroad. 
With girls it is more easy to arrange a series of visits to healthy yaxta of 
the country and abroad, where an out-door life can be to a great extent 
secured. The future profession or business of a youth may in the course 
of these years be determined upon, sedentary pursuits being avoided, 
and those encouraged which are assoeiatod with an active out- 
door life. There are some cases, however, and they are not very uncom- 
mon, in whicli with phtliisical predisposition the mental faculties are 
keen, whilst the bodily conformation is not sucli as to withstand, or re- 
spond to, a rough physical life. In such cases a sheltered life is to be 
recommended, with such pursuits as the individual is best qualified for, 
and with such precautions in the way of hygiene, exorcise, and climatic 
cluuige, as may be possible, and host adapted to the case. The oxperi- 
eneed physician oan recognise in many such cases that the fund of vitality 
is small, and that to attempt to lay it out on an ambitious scale, with a 
view to large or long-continued returns, is to risk tiio loss of the whole. 

" Neglected colds " enter into the history of a large proportion of cases 
of phtliisis. The best routine treatment of an acute catarrh during the 
first twenty-four hours consists of full doses of acetate of ammonia or 
citrate of potatih, frequent fomentation of the nasal {Hissagcs with weakly 
carboliicd water, two percent., with hot foot-bath and a littlo Dover's 
powder at bed-time. In two days quinine or cldoride of ammonium may 
be commenced with, the patient still remaining indooi's. After about 
the third or fourth day, when all febrile symptoms have subsided, aweok*a 
change to some accessible sea-side place wilt commonly cure the catarrh. 
Sometimes at the first onset of the malaily a full dose of quinine will 
arrest it; every effort miist be made to prevent a catarrh from lingering 
or becoming chronic. In all cases of acute inflammatory chest affection 
in ])atienta with ]ilithiaical tendency, the utmost care should be taken to 
ensure complete recovery, and it often takes a long time thoroughly to 
effect this. It is well after any such attacks to S|>end the ensuing winter 
in taking a voyage, or at a health resort adapted to the circumBtanoos 
and case. 

General rewar/iH on Ihe treatmenl of /i!il/im/i.—T\icTo is much in the 



S80 



DISEASES OF TilR LUNGS AKD PI.KUR^. 



] 



treatment of phthiaiB which is in common vith the treatment of 
diaoaHes. There are three pointe, however, which may be especially 
in mind with regard to pulmonary disease, viz. — 1. That in the respirft- 
tory process Eamplea of tlie surrounding air are constantly being brought 
in contact with the extended respiratory enrface, some portions of which 
•re, in consequence of disease, lacerated, euppuniting, or hathed in mor- 
id material ready to decompose and abounding in specific germs. 
The remembrance of the facts embodied in this statement is enongh 
to emphasize most strongly the importance of all hygienic measnres 
cuiated to keep the air pure and free from organic and inorganic di 
and tlie necessity of abundant cubic space being allotted to such invali 
perhaps eyon beyond the necessities of others, 

2. All the blood of the body passes through the lungs, the pnbnonsry 
lulation in this respect balancing the syetemio circulation. 
From this fact How two or three considerations in the treatment of 

phthisis. 

a. Any conditions which hurry the general circulation cause an un- 
duly pro[K>rtionato stress of blood current through the lungs, and hem 
the importance, in active disease of these organs, of muscular and mei 
rest, or at least quietude. 

b. In chronic pulmonary lesions in which the disease, baring effect 
a certain measure of destruction, ia stayed, and tlie patient is regaining 
Btreiigth, flesh, and color, a point is not infrequently attjiined when there 
arises a, relative systemic plethora, the blood volume and systemic meta- 

ilism out-balancing the vascular and functional capacity of the lungs. 
'iPresh pulmonary hemorrhage, congestions, dyspepsias, diarrlnsa, are the 
'natural coiiBcqnencos which tond to rectify this perverted balance, but 
'which once started, rarely stop within salutary bounds. Timely modera- 
tion in tonics and reconsideration of dietary and exercise, will avert such 
disasters. 

3. Considerable traflts of lung are in health held in reserve for tem- 
porary service on occasions of unwonted exertion. 

It is the development and bringing into daily action of sach reserves, 
that constitutes a most im]>ortant element in arrest of, or "recovery" 
from, phthisis. This development can be encouraged at the fitting timp 
by graduated exercise on the incline, by residence in high climates, or 
by both combined, perhaps also by pneuraatometry. Mere expansion of 
lung, however, be it remembered, does not constitute compensatory devel- 

Iopraent; there must bo also development of capillary circulation and good 
textural nutrition. The cautious stinmlation of blood pressure and 
piratory function gained by regulated exercise, most efficiently aid 
natural tendency to the changes desired. 
The hygiene of ih« sick romn ia of the ntraost importance in the 
nentof phthisis. The dwelling rooms of the consumptive patient shi 
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be of good size. lofty, and well ventilated, with a free exposure to the 
south or BouMi-wi^Bt, und sheltered from the north and east. Tho furni- 
ture should be sufficient for comfort, without sitpBrflutty. Carpets and 
curtains should be easily removable, so as to be shaken and dusted out of 
doors; all sweeping of carpets should be strictly prohibited in the invalid's 
rooms, and the floors and furniture sliould he kept free from dust, by tho 
use of cloths rendered damp by Sanitas fluid or other weak solution of a 
cleansing kind. AVashing-chintz coverings to the furniture are greatly 
to be commended; with two or three well-chosen patterns, the change 
from timo to time is grateful and cheering to an invalid much confined 
to a suite of rooms. 

Much irritation, cough, and increased activity of disease, will by these 
simple measures alone he avoided, and the more the patient is confined to 
his rooms, the more essential is it that such hygienic measures be strictly 
looked to. In the presence of broken and highly absorbent siirfncea de- 
prived of the means of rejecting harmful matters, the mechanical irrita- 
tion of inert dust, and the septic influence of putrefactive and other 
organisms, are fertile of mischief. Sputum vessels should bo used aud 
should contain some Sanitaa or thymol solution, or other disinfectant, 
(iae-lighting should he forbidden in the living rooms, Tho rooms must 
be maintained at an equable temperature, the sitting-room between CO" 
and 64°, the bod-room over 52.° Tho patient must liavo a separate bed, 
springy, with horse-hair mattress, not heavily curtained, and sufficiently 
but not heavily covered. In bed-ridden coses it is often a good plan to 
have two beds in occupation, so that a cliange may be made from one to 
the other. The clothing of the patient should bo warm and light, and, 
even in the warmest season, thin woollen or silken garmcnto should be 
worn next the skin. 

The dietary of the phthisical patient must bo framed on a very liberal 
scale, so as to contain a due sliare of animal and vegetable (ooil and salts. 
The appetite and digostivo powers of the patient are in many cases suffi- 
cient guides as to the amount of food to be taken, but the results of 
Debove's method of feeding phthisical patients artificially by means of an 
(Esophageal tube, show wliat clinical observation also teaches, that appe- 
tite often fails when the system is nevortholesa ready and able to assimi- 
lat*.' much larger quantities of food. This fact is especially to bo borne 
in mind during the hectic period of phthisis, when it is most important 
tj) sustain the patient by nourishment given in much larger quantities 
than inclination would prompt him to call for. On the other band, at 
lieriods of continued pyrexia, it is desirable to simplify and restrict the 
dietary. 

In oases ot quiescent phthisis the iwtural appetite returns, and patients 
as anile take food with avidity. Sometimes when flesh and blood are 
being rapidly made, and a tendency is observed for the body weight to 
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get beyond the lung capacity, it is advisable to restrict the dietary some- 
what, by diminishing malt liquors, substituting fish for butcher's meat^ 
and suggesting some restrictions in the amount of fluids and solids taken. 
Coated tongue, quickened pulse and respiration, restlessness, dyspepsia, 
and increased breathlessness on effort, will, in the absence of any fresb 
lesion, lead to the recognition of this condition already referred to as one 
of relative plethora. 

With these preliminary remarks I cannot do better than quote the 
general plan of dietary suggested by Dr. Weber in his recent admirable 
lectures: 

" I have mentioned before that, in the majority of ordinary cases of 
phthisis, except the very chronic and arrested forms, it is better to take 
the desirable amount of food in frequent smaller meals than in two or 
three larger ones. I am in the habit of recommending a plan of the fol- 
lowing kind, with many modifications according to circumstances. 

"At 7 o'clock, or earlier, while still in bed, a cup of milk, with ii 
dessert or tablespoonful of cognac, or with lime-water, or with a small 
quantity of tea or cocoa, and a small piece of bread and butter. 

"At half -past 8 or 9, after dressing, breakfast of milk, with some 
slightly stimulating addition, as tea, coffee, or cocoa, bread and butter, 
or bacon or ham, or fish. 

"At 11, a tumblei-ful of milk or koumiss, or sometimes a cup of broth 
or beef-tea, or a sandwich and a glass of wine. 

"At 1 or 1.30, a substantial meal of meat or poultry, or fish, or game, 
with fresh vegetables, some light pudding or cooked fruit, and a glass of 
wine. 

"At 4 o'clock, a glass of milk or koumiss, or a cup of tea or coffee 
with much milk, and some bread and butter or plain biscuit. 

"At 7 p.m., another substantial meal, similar to that in the middle 
of the day. 

"At 9.30 or 10 p.m., on going to bed, a cup of milk, or bread and 
milk, or milk with some farinaceous food, as Hart's or Liebig's or Nestlf 's, 
or Mellin's. At this time, if there be night-sweats, the addition of a 
tablespoonful of brandy is very useful. 

" In cases of considerable pyrexia, it would be injudicious and im- 
possible to give as much solid food as in chronic non- febrile, or nearly 
non-febrile, cases; but it is necessary to give as much easily digestible 
food as the patient can digest. Our aim ought to be somewhat to check 
the waste, and to replace by food the increased waste. Here alcohol is 
of great use. Milk is often not digested in its natural state, but it must 
be tried peptonized, and diluted with pure water, aerated water, and still 
better, with barley water, or thin gruel. Chicken-broth, veal-broth, beef- 
tea, and gelatinous substances are, in these conditions, most useful; while» 
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in health, aud in the aon-febrile conBaniptive cases, they ought not to 
take the place of the more solid proteinaceuas Eubstancos. 

" In most casBB of plithisie, it is dasinihlo to introduce into the system 
a fair amount of fat, and this ciiii often Ik- done better in the shape of 
, baoon, fresh butter, and milk and suet, than in the form of cod-liver oil, 
thongh the latter too in most asefiil." 

Certain special kinds of diet have from time to time been suggested as 
curative of phthisis, such as the milk-cure, the wliey-cure, koumUn-lnal- 
metti, the grape-cure, and the like. 

None of these measures of treatment, however, will as " cures " bear 
examination; much of the benefit of the treatments being attributable to 
the healthy surroundings of the "cure," and to the admitted tact that 
Biich cures are only adapted to a limited number of favorable cases of the 
disease. 

This limited number of favorable cases of phthisis, it must be indeed 
confessed, make the reputation of every health resort and " core " in turn, 
and attract to them cases for which they are not adapted. 

The grape-cure is especially carried on at Merau, Montreux and some 
other resorts in Euroiw, from two to six or more pounds o£ grapes being 
consumed in the twenty-four hours. Professor Lebert ' recommends 
half a pound of grapes to be taken in the early morning. 7 a.m., and 
again at 5 p.m., and, after a few days, a tliird quantity at 11 a,m.; a 
further gradual increase to a pound on each occasion, in those cases in 
which the fruit is well-bome, being the safe limit to which this treatment 
can be carried in phthisis. The diet at other meals must be light, digesti- 
ble, and nnstimulating,' There is no doubt that cases of phthisis are 
frequently not allowed sufficient vegetable food and suits in their dietary, 
and when and where grapes are in season the substitution of them for 
the intermediate meals may often be of value, especially in coses of hectic 
associated with torpidity of bowels. After each meal of grapes Lebert 
recommends patients to rinse the mouth with a little soda or potash water. 
September and October are the grape-cure seasons. 

The exclusive use of milk is not adapted for the treatment of any 
form of consumption, but iti all cases, and especially in young subjects, 
milk to the extent of from one to two pints may bo taken daily by those 
who can digest it. Cows' milk (new or skimmed), asses' milk, goats', 
mares', or fermented mares' milk (Koumiss) may be used. In some caaea 
whej may be preferred, and for those who cannot take other forme of milk 



' Quoted by Dr. B. Yea, in chapter on The grape-curv, in hi* work on 
Climate and Heallh Renorta, p. 81H. 

'See also Von Ziemssen's Handbook of Oenerol Therapeutics, vol. i.. On 
I the Dietar}' o( the Sick ood Dietetic Method of Treatment, by Professor Bauer, 
trntulated by Dr. B. F. WiUoughby, 188S, p. BSl. 
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it should be tried, especially in cases in which there is a considerable loes 
of salts in night perspirations. 

Koumiss,' the formentotl milk of mares, has from all time been used 
as a beverage by the inhabitants of the steppes of Southern Russia, the 
best koumiss being prepared from (lasture-fed mares which have not been 
put to work. Ssamara is the stoppe district whert' Hussiun koumiss of the 
bi'Bt kind is mado, and the best quality is obtained in May, June and 
July, when the climate of Ssamara is said to be very beneficial. Dr. 
Karrik, one of the resident physicians, sjreaks well of the clear; dry- 
aromatic air of the summer at Ssamara as enabling the jiatient to drink 
largely of koumiss. A glass or two of koumiss ia taken in the early 
morning, three or four glasses in the forenoon, and as many in the after- 
noon. No other drink should be taken, and no sweets or alcohol in any 
other form, the mciils consisting of a liberal allowance of mutton, poultry, 
eggs, butter and bread. The treatment should be commeiicmi with 
caution, and should extend over a period of two or three months; as much 
time as jiossible being spent in the open air riding or walking. Dr?. 
Postnikoff's and Annaeff's are the principal establishments at Ssamara for 
carrying out the koumiss-cure, and it is only to such establish monta that 
patients could he siifety sent for treiitment, although a more robust and 
enterprising invalid might on a second visit venture upon a more inde- 
pendent and nomadic life in the country. The koumiss-treatment is best 
adapted for cases of chronic bronchial catarrh, incipient, quiescent, ami 
very clirouic phthisis. Cases of extensive disease or in the active pyreml 
stages are manifestly un6tted. Such cases, however, may often with 
profit take a few glasses of koumiss daily between meals. 

Of late years, since the introduction of koumiss into London by Dr. 
Jagulski, this bevori^o has been largely used, and it is prepared by the 
Aylesbury Dairy Com[iany in London. For those who are beyond the 
reach of this source of supply, the following formula, which haa been 
kindly supplied me by my friend Dr. Charles of Cannes, who usee the 
preparation largely in the South of France, may be found nseful. 

Hbine-mnde KoumiM/i. — Nearly fill a quart bottle with frosh milk, 
leaving enough room to shake it up easily; add a spoonful of crushed 
Jump sugar; and a hit of (Jerman yeast' the size of two ordinary five-grain 
pills; cork and tie down with wiro or string; keep in a coot place and 
shake twice a day. The koumiss will be ready to drink on the sixth d 
in average weather. Earl ior in hot, and later in cold weather. A thini' 

' For authorities and for further details, tlie reader is referred to the appendix 
on Koumiss-cures, by Dr. Stange in Zienisscn's Therapeutics, op. ciL, 343, eL smj, 

• The Oei-man yeast is to be got Iroiu any baker who makes Vienna or fancy 
bread. It putrefies and must thereFore be us«d fresh. If kept freely exposed fa 
air it dries up and becomes inactive. If kept corked up in a bottle it i 
putrefy. It will keep a w«ek if placed in a cup loosely covered up with p 
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koumisa is made from skimmed milk. This more reEembleB the kouniii^ 
made from tntireB' milk. Most people can digest tliut made from un- 
akimmed, and for them it is a mistake to am skimmed milk. All the 
bottles, corks, etc., must be Bcrupulouely clean. 

The digestive system of phthisical paticDts requires very carefol atten- 
tioii. and in many cases tbc whole treatment consists in establishing a 
working equilibrium between the digestive powers on the one hand and 
the quantity and quality of food taken on the other; the aid of medicines 
being called in to support digestive powers and to correct digestive fail- 
nre. In detail this treatment is baaed upon the ordinai'y principles of 
medical art, and ingenuity should be eserclscd to give as few dosca of 
medicine ob poesible. Tonics are rarely needed more than twice in the 
da.v, and often once a day is sufficient. Ood-livor oil can bo timed to bo 
token with one or both doses of tonic. Cough mixtures are as a rule 
better avoided altogether, or a single dose given at bod-time to secure rest. 
Night sweats may often be relieved without medicine. 

A fertile source of dyspei)sia is the swallowing of eipectoration, and 
patients should be carefully warned of this. 

Exercise must be taken in accordance with the patient's strength, and 
the activity and stage of the disease. In the active phases of the malaily, 
with elevation of temperature, quick pulse, and hurried breathing, all 
symptoms will be intensified by exercise, and complete muscular rest 
must be enjoined, in association with the best air conditions that can bo 
provided. By means of hammocks, tents, sheds, bath-chuirs, moveable 
beds,' and appropriate arrangement of wraps, all the advantages of open 
air may bo obtained witiiout exercise in suitable climates and seasons; 
and much care in room hygiene on the lines already laid down will com- 
pensate for extra time spent indoors in consequence of bad weather. In 
early stages of quiescent cases an outdoor life is to Iw advised, and those 
occupations and climates selected in which this can bo best attained. 

There is perhaps no disease in which there is so large a demand for 
discretion in advising with respect to climate as in phthisis, and how 
difficult it Is to be discreet yet not vacillating I In the premonitory stages 
the physician may speak firmly even imperatively, but his words are often 
vain to move patients to tliose prompt steps which alone can save tltem. 
The victims are on the threshold of life or still more commonly in tlie 
early stages of professional or commercial sncceas; some cannot, othcrH 
will not, make the necessary sacrifices; "the doctor may be wrong." 
Others again wait on till "to-morrow, and to-morrow, and t«-morrow," 
whilst their disease " creeps in this petty pare from day to day," and by 
the time they have finally mailo up their minds to take the measures long 

One ot Wanl'it, Aldermann's or Carter'n mechanical bed-eliaira a u gr<.*at 
luxnrj- OM an oildition l» Ilie sick-room rurnilure. 
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since advised^ the opportunity has passed; the measures fail, and the 
doctor is blamed. 

In the next stage of confirmed but early disease, advice cannot be 
given with the same earnestness; we must make compromise with sur- 
rounding circumstances, and endeavor to estimate the probable duration 
of the case, and how far it will be really influenced by the measures pro- 
posed, whether the sacrifices involved to the patient or his family may 
not be too great for the results to be hoped for. The tendency at this 
period is to shirk the responsibility of ordering, and to attempt to guide 
for the best the patient's own inclination. 

In the later stages of the disease, however, it is often the patient or 
his friends who are all eagerness for a move. They realize that the lungs 
are " touched,*' that " they must give up for a time'* in order to be re- 
stored. They are ready to venture their last remnant of strength, their 
last sixpence of resource, on what the physician knows to be a hopeless 
quest. Let me say at once of this latter group of cases, that as a rule they 
arc best at home, wherever that home may be. Such patients should not 
be advised to leave home unless they can take their responsible friends or 
families with them, and can secure all the physical comforts and mental 
quietude that they would have in their own homes. A small proportion 
of persons with advanced phthisis can afford to transplant themselves and 
their families with every luxury. The majority are wisely advised to 
spend a fraction of the proposed outlay in making their own homes better 
adapted to their wants. 

I will content myself with regard to climate by mentioning those 
which are best adapted to each of the chief varieties of phthisis, in con- 
junction with other points in special therapeutics. In the works of 
Archibald Smith, Braun, Marcet, Williams, Jaccoud, Bumey Yeo, 
Sparks, Hermann Weber, and others, will be found details on the sub- 
ject of climate, which cannot yet be considered as ripe for condensed and 
exact treatment. 



CHAPTER XXX. 



REMARKS ON CLIMATIC CHANGE AND TREATMENT FOR EARLY 
STAGE CASES OF PHTHISIS. 

Thk climatic resorts to which patients with early stage jihtbisia may 
be sent, differ witli thu time of year, the nature of the case, and tlie tem- 
perament of the patient. 

It is impossible at the present momeiit to claBsify these resorts with 
eiactness; there are, however, certain indications for selection generally 
applicable, which I will endeavor to point out. 

The most momentous question which first presents itself for decision 
with respect to cases of early stage phthisis, is whether to send the patient 
to an elevated climate or not. It will clear the ground, therefore, if I firet 
briefly consider these climates, and the cases that should and should not 
be Eent to them. 

The climatic st-ations most typical of the kind in qnestion, are tlie 
Alpine stations of Davos (5000 ft.), St. Moritz (6000 ft.), Samaden 
(5000 ft.), Wiesen (4700 ft.); the two first named being at present tlie 
most important, and the list being yearly added to. It is during the 
winter months that the properties of these climates, which are regarded 
as remedial in phthisis, are especially to he found. These properties are: 
— 1. Low atmospheric pressure, some five inches of mercury below the 
barometric measurement at the sea-level. 3. Dryness of atmosphere. 
3. Purity of air, i.«., freetlom from organic and inorganic diist. 4. Anti- 
septic qualities by virtue of freedom from organic germs, and the rela- 
tively large proportion of ozone jireseut. 5. Low temperature of the air. 
G. Diaphaneity to the sun's rays, both illuminating and chemical, from 
the thinness and clearness of the atmosphere. 7. Stillness of the air, in 
consequence of which its coldness is less felt. 

To the rarefaction of the air of these regions as a stimulant to the 
respiratory function, to its aseptic qualities by virtue of which pntre&ic- 
tive and fermentative processes are hindered, and to the vivifying influ- 
ence of the brilliant and warm sunshine which enables patients to be 
mncli out of doors during six hours of the day, their beneficial effects are 
attributed. 

The diaphaneity of the rarefied atmosphere of these high regions is 
important in moderating the effects of the enormous difference between 
sun and shade temperatures, and in rendering the diurnal range of tem- 
perature much more equable than would be at first sight apparent. Dr. 



i 288 DISKASES OF THE LUN03 AND PLEURJ!. 

I Ueiiison and Dr. Welftr' have both drawn attention to this point, vit., 
that tho air itself by yirtue of ita diathermic properties is very little 
Tvarmed by the sun's rays, which nuverthelesa so powerfully affect objects 
exposed to them. Dr. Dcnison puts the matter shortly by giving tho 
following rule of increasing diathermancy of air, viz.: — "For eiw:h 
thousand feet rise in elevation there are about (our degrees greater diffor- 
enoe between tho temperatures in the sun and in the shade, on i)erf<.'etly 
clear days at '2 p.m., as recorded by tho black metallic- backed thermome- 
ters, other influences than those of sun and shade being excluded.'" 

Improved Bangui fl cation and nutrition, expansion of unaffected parts 
of the lungs, and restriction of the limits of diseased arc-as, arc results 
obtained in a very striking degree in succcEstul cases by residence in these 
locaiitieB. Tliey are, however, rigorous climates, and it must not be for- 
gotten that potent for good in well chosen eases, they are also active in 
working mischief to those whose condition is not well adapted for them. 
A great iul vantage pertaining to these resorts is the existence of large, woll- 
veutilated, residential establishments, where the patients are more or loss 
under the direct guidutice and control of experienced physicians. The 
comparative isolation from the surrounding world, which is a necessary 
condition of residence in these parts during tlie winter montiis, secures 
this advantage of superior medical control, although in another res] 
it has a depressing influence by bringing into close relationship a nuotl 
of people, the majority of whom are afflicted with tho same muhid}'. 

Careful observation impels me to the belief tliat in one respect 
curative influence of elevated climates has been greatly exaggerated; 
regard, namely, to their having any exclusive power by virtue of 
tion of atmosphere, of developing healthy lung and contracting dis 
areas of lung. 

I liavo often observe*! the development of uimffected lung 
tlie utmost possible limits in [tatieuts who have ntiver been at a hlgl 
level than the galleries of tho Brompton llospilal. Amongst dwellers in 
towns or country patients attending the out-patient departments, and in 
private, I have met with a fair proportion of cases which have recovered, 
in the most different places, and under the most diverse circumstuni 
e,g., in Yorkshire, Veutnor, Bournemouth, tho Kiviera. The ph; 
state common to all such coses is contraction of tlio limits of disease, 
compensatory etdargemeut of the opposite and of the free portions of th^ 
same lung. I doubt the possibility of exceeding the conipensutory devel- 
opment that may be observed in these favorable cases of arrested phthisis 
in tho plains. The question is whether a larger number of such 
to be observed in the mountains. This lias not yet been shown, altl 

' Crooniaa Lectures, 188JS. 

■ Tlie Kochy Mountain Health Resorts, 1883, p. 06. Also Analysi: 
phenc Humidities in the United Stat™, 1884, Chicago, p. 19. 
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it mftj well be expected. I am only deairous to point out that rarity of 
atmosphere, although it may be an auxiliary. Is not an essential, nor in 
any sense the most important, condition for the bringing about of such 
development. 

Dr. Weber observoa that "the compression of the diseased parts 
through healthy and emphysematous dilatation of the anrrounding tissne," 
is one of the influences leading to arrest of the disease. But in all cases 
of arrested phthisis that I have seen, immediately around old indurated 
nodules, emphysematous dilatation of pulmonary tissue may be noticed, 
and this has always appeared to me a mcciianical consequence of collateral 
aspiration to, aided by impaired nutrition of, adjacent air vesicles; nor 
can I understand the mechanism by which diseased areas could bo com* 
pressed by surrounding emphysema, although thoy might, to clinical ob- 
servation, be somewhat obscured by it. I have elsewhere pointed out the 
importance of distinguishing between merely enlarged or dilated lung 
and truly hypertrophied lung, in association with locaUzed or arrestud 
disease of some other portion. There is no advantage, but much the 
contrary, in producing emphysema in phthisis. 

The cases suitable for treatment at elevated resorts are those of the 
early catarrhal and quiescent pneumonic group, especially in persons of 
lymphatic temperament with a moderate degree of aniemta. Cases of 
threatened phthisis from hereditary tendency, defective chest conformation 
and capacity, incomplete recovery from acute or sub-acute inflammatory 
affections, especially pleuritic and parenchymatous, are peculiarly adapted 
for such climatic treatment. Cases of more advanced disease, provided 
it be restricted and inactive, arc also, as will be presently pointed out, 
Buitable. It is important that the reserve lung be sound, not emphyse- 
matous, and that the heart and vessels be also healthy. It is quite a 
separate question whether some cases of cardiac disease would not do well 
at these elevations. 

Cases which have commenced with luemoptysis, and in the course of 
which hjemoptysis has from time to time occurred from active or passing 
congestions, are not thereby disqualified for residence in high climates, 
but a few weeks should elapse before removal there. For cases of recur- 
rent hemorrliage, however, in which an ectasia or aneurism of a pul- 
monary vessel in a localized cavity is suspected, such climates would not 
be entertained. The following conditions are unsuitable for residence in 
high climates, viz.: — Theerethric' constitution in any stage of the dis- 
ease; the acute stage of phthisis in any form; with rare exceptions, chronic 
or sab-acutu tubercular phthisis; advanced phthisis; phthisis complicated 
with marked emphysema, albuminuria, laryngitis or intestinal ulceration: 
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senile phtbiBis (as a nile); phlihiais associated with general bronclital irri- 
tation partaking somewliat of the character of scattered bronclio-pneu- 
mouia or peri- bronchial tubercle. 

The winter eeaeoii from late November to March is tlie best to choose 
for residence in these localities, but in those cases in which benefit is ex- 
perienced, continued residence through the summer at about the same 
elevation, and a second wintt-r in tlie aame locality should be decidedly 
advised. A third or fourth year may sometimes be thus well-spent. In 
cases of mere delicacy or threatened disease during convaloscencu from 
Kome acute chest malady, a single, short period of residence may suffice. 
It is a question to be yet worked out how far in actual disease a short 
residence at a mountain resort will better fortify against a relapse on 
return to work in the plains, than some other measures, as a voyage or 
sojourn elsewhere; for in this practical world but few people can afForiJ 
to live indefinitely in idleness above the clouds. 

The spring and lute autumn are tlie worst periods of the year for resi- 
dence in the Aipino resorts. For those already in residence there, how- 
ever, tlio spring is a dangerous timo for travelling, and it is perliapa better 
to face it out with extra precautions. 

Dr. Hermann Weber advises that patients should it possible get out t« 
their proposed winter quarters on high ground by the end of August or 
early in September, in order to get accliraatizod before the uncertain 
weather with which winter is ushered in, commences. It is certainly 
hazardous when the severe weather has set in to send delicate people from 
the plains to face at once the great cliange in atmospheric pressure and 
in temperature, and only in exceptional cases can this double esperinieut 
be advised. Dr. Jaccoud is very emphatic on the importance of making 
the ascent gradually, resting for a week or ten days at several intermedi- 
ate stations. Such places as R^atz (1700 ft.), Chur (2000 ft.), I'romon- 
togno (2600 ft,), Seewis (3000 ft,), Wiosen, at any of which good accom- 
modation can be Ix-sjioken, might be chosen as stepping-stones to the 
highest points, and as convenient places for resting on the way down, 
Promoutogno and Seewis ' are good spring places lor those who Wish to 
keep on fairly high ground. 

Among the elevated resorts in North America may be especially men- 
tioned the Rocky Mountain stations ' of Manitou, Colorado, Denver and 
Yellow-stone' situated between 5000 ft. and 6000 ft. elevation, and re- 
Bembling the Swiss resorts in general features. In the Peruvian Audi*. 

■ At the smallest stations mentiunml, atid indeed at all the Alfune stations, it 
is very iinportaet to secure beforehand the desired accommedatioti, Seewis is 
■well-spokeQ of by Biirncy Yeo. op. clt., p. 300, and H. Weber. 

■ Denison'a Kocky Mountain Health K^sortfi, also his Climatic Maps of tha 
United States. 1880. "^ 

'Bennann Weber, Croonian Lectures, 1885, p. 107. 
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Jauja, Santa F(- de Bogota, and Qaito, at an elevation of about 10,000 ft,, 
the eflocta of a highly rarefied air am obtaiued with a temperate and a 
brilliant cliniute. The South African Highlands of the Orange States, 
although poBscBsed of a climate perhaps superior to any of the others, are 
as yet unsuited for invalidB, except those who are eiporionced travellera 
and sufliciently robust to be trusted to follow their own devices. The 
Indian hill stations are by no means equul to the others mentioned for 
the treatment of phthisical cases, although good accommodation can be 
obtained at most of them. At Darjeeling, near Calcutta, a very fine 
sanitarium has been recently built by the government of India for the 
reception of invalided officials in three grades; but like the other hill 
stations it is adapted for Bjtring, summer, and autumn, not tor winter 
residence. 

There are several places of lower elevation, amongst which Gdrbersdorf 
in Silesia (1800 ft.), Falkenstein in S. W. Germany (ICOO ft), Mcran in 
the Austrian Tyrol, lAUsanne, Glion, Les Avants, may be mentioned; at 
the firet throe of which there are establishments where the hygienic treat- 
ment of phthisis is carefully supervised by skillful physicians. In these 
places the element of a mrcliod atmosphere is wanting, but the air is clear, 
dry, and bracing, and is adapted for much the same kind of cases as the 
higher resorts. Dr. Brehmer of Gorbersdorf was one of the first to ad- 
vocate an open-air and bracing treatment of the disease, and at his 
establishment, and that of Dr. Dettweiler of Falkenstein, terraces are 
arranged to form inclined ascents for graduated exercise witli a view of 
developing the respiratory powers. At Mfran the " grape cure " is con- 
ducted in the antumn, the " Koumiss cure" in the spring, and baths and 
inhalations all the year round. 

Notwithstanding the enthusiasm with which cold mountain climates 
have been of late years advocated for the treatment of consumption, it 
remains certain that these resorts are not adapted for the majority of 
patients, ae they come before us, sutlering from this disease; and perhaps 
it might with truth be said that a large number of the very cases that do 
well aloft, do equally well in the plains.' It is indeed only by weighing 
all the circumstances of each individual case that it can be decided 
whether on the whole a better result may bo hoped for by a sojourn at 
the higher or the lower stations, or by a sea voyage. A glance at the long 
list of cases in which the choice of an elevated resort would be poaitively 
harmful, will suffice to show the imimrtance of a careful diagnoeis being 
made as the first step towanis a solution of the prnblem. 

■ A curious illuHtnitiou of lliis remark will be found in tlie fact Uiat U. Jao- 
coud, op. cit., p. 8TI, most Htroii;;ly nM.-uraineQds tlin I'liinatu of Muileira as ihe 
very Ixwt thut can K" uplected for cases ot '[iiipsccnt pneumonic phthisis; the 
very canes Diat most rtiilliors would lulviM/ule For treulQient in titc high and dty 
Alpine resorts. 
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Perhaps biicH practical remurks as I have to offer with reganl to the 
eelectiou of marine and maritime climates, and inland clinmtes of the 
plains, may be host included tinder the seasonal headings which con- 
Teniontly conform with the want of patients. 

Marine, Maritime ano Iklanu Climates. Auluvin. — (September, 
Octolier, NoTember). At this time of the year the marine and maritime 
climatcB are especially suitable, and during the latter part of the Beason, 
when the leaves are falling and rotting on the ground, the inland cotmtrv 
districts, wherever there are many trees, are eminently unfiuitabic for 
cases of chest diseaec or delicacy. Extensive pine districts form an ex- 
ception to this general rule. During the first two-thirds of the antamn 
season the moorland districts of Scotland, Yorkshire, and Devonshire. 
and such dry localities as Maivern and Tiinbridge- Wells, are also weil 
adapted for pulmonary cases. 

Sea-side rosorta are characterized by abundant air space, great purity 
of air, with relative excess nf ozone and of moisture, and an ef[ualjle tem- 
perature and great freedom from dust. As the season advances the 
temperature is also relatively warmer as well as more equable than in 
inland districts. 

Moat material advantages of popular sea-side resorts, however, are the 
abundant accommodation and variety of food they can afford to invalids, 
with a constant and mexhaustibic reservoir of the purest air, and preat 
facilities in the form of dry, level walks, sheltered seats, carriages, bath- 
chairs, etc., which are at hand. For the lirst half of the autumn season, 
Northern and East coast places on our own shores may be selected, Nairn, 
Scarborough, Clacton, Broailetairs, Margate, Cliftonville, Ramsgate, 
Folkestone, Ilfracombe. During the latter part, Brighton, Hastings. 
Bournemouth, Ventnor, Torquay, Tenby, Grange, etc. The more brac- 
ing places should be chosen for those with a scrofulous element, of Ivm- 
phatic temperament, and with no marked tendency to lariiigeal or bowel 
complications. In hemorrhagic cases, and those with larynx and bowel 
complications, the softer climates of Hastings, Ventnor, Torquay, and 
Tonby are as a rule preferable. In cases of nervous irritable tempera- 
ments, with disposition to neuralgia, sleeplessness, and torpidity of the 
liver, modified sea-climates, such as can be obtained a little inland at 
Bournemouth, Bexhill, Preston, St, Mary Church, etc., often agree better. 

Of places on the Continent, Biarritz is an excellent autumn and early 
winter climate, M^ran (Aust Tvrol). and Montreux, Choxbros, and » 
few other Swiss resorts, may be advised, especially for those who desire 
to try the grape cure. 

These latter places are convenient for those who contemplate the 
Riviera or Swiss mountains for the winter, and at either Mtran or Mon- 
treux the stay may be prolonged into the winter months. 

Sea voyages. — The latter part of the autumn, as soon as the eqiiino*^ 
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tial galea are over, is tlie best time for commencing the long sea voyage, 
shorter trips being advantageously taken in tlie earlier part of the 
season. 

On the high seas the climatic features of comparative equability of 
temperature, of considerable moisture, of high and fluctuating atmOB- 
pheric pressure, are observed together with the freedom from organic and 
inorganic dust, and richness in ozone, winch are also noticeable features 
of elevated climates. In excessive moisture, in high and variable atmos- 
pheric pressure, and in equability of temperature, tlie sea-climate contrasts 
with that of the mountain valley. It is well pointed out by Hermann 
Weber, however, tliat tlie diaphanous air of mountain elevations is but 
little warmed by the rays of the sun. which strike so warmly upon more 
absorbent intercepting objects, bo that the variability of shade tempera- 
tures is not BO gmat as it would seem to be. Cases of threatened phthisis, 
«speeialty of the acquired kind, in those with overworked nervous systems; 
<|uieficent disease, especially of the catarrhal type, with defective san- 
quification, and cases of lymphatic and scrofulous type, do well on a 
voyage. Ilemorrhagic cases, those of more purely tul)ercu la r type and 
those complicated with dyspepsia or diarrhoea, on the other hand, are not 
adapted for sea voyages. 

The sea voyage is unquestionably a most successful means of climatio 
treatment in suitable eases, and it is instructive to note, that although 
the conditions are so very different from those of elevated climatea, yet. 
Allowances being made for individual peculiarities as furnishing a margin 
in favor of either, the same clussos of cases do well at both. 

October is the best month to start on the long voyage to Australasia, 
and a sailing vessel should be preferred. 

In taking a aea voyage to Australia a principal object is, besides the 
advatitages of the voyage itself, to escape the home winter. The voyage 
out to Melbourne takes some aevcnty or eighty days, and the vessels are 
in correspondence with ships for other parts in Australia, Tasmania, and 
New Zealand. For those who start later, in December, the Orient 
steamers, which take the Suez route and arrive in forty days, may bo pre- 
f erred. 

Unless a sea voyage can be taken with first-class accommodation and 
with every [tossible luxury, it should not bo advised; moreover, it is im- 
portant that some definite plan be agreed upon beforehand as to route 
and destination. A certain steadiness of purpose, in this respect, is 
OBsential for those who would profit by their temporary expatriation. 
Patients who go to the antipodes in search of health and find It on their 
Tray, frequently by the time of their arrival have forgotten their original 
purpose; and scamper alwut over very various climates at unaeaaonable 
times, in a manner calculated entirely to thwart the object with which 
their journey was designed. 
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Patients should only remain at Melbourne the briefest poesible time, 
the climate there being most unsuitable for chest iliseasea; nor is that of 
Sydney very suitable at the timo of year calculated for arrival, Ilobart is 
easy of access from Melbonme either by steamer direct, or to Launceston 
and thence by rail. 

The climate of Ilobart is perfect from November to May. and tJie 
hotels, board ing-houses, and apurtracnts of the neighborhood arc very 
good. Children do well there, and a patient who desired to remain at 
the antipodes during our worst montiis, with the view of gutting home 
again about June, could not do better than spend the Interim at IIobarL 
Australia itsfilf does not at the present time afford any great attractions 
for chest invalids, except for the more robust and independent, with little 
or no actual disease, who, invigorated by the voyage out, desire simply 
to load a more out-door life tlian is jjossible in their own country. For 
such, tho neighlwrhood of Sandhurst, north of the Victorian range of 
mountains, the Riveriua and suburbs of Sydney in New South Wales, or 
Warwick and tho Downs in Queensland, afford ample fields for pustond 
life. 

It is often of the highest importance for a promising case to spend 
least two winters away, and the patient can for this purjiose remain 
Hobart until May, and then visit Sydney or the Interior of Victoria, 
Queensltiiid, or New South Wales; or an out-door sheep-farming life may 
be led in Northern or Western Victoria, except for the two hottost monilis 
of December and January, which should be spent in Tasmania or New 
Zealand. The climate of New Zealand may be said, generally speaking, 
to be an improvement, for chest invalids, upon Southern England, having 
more sunshine and warmth and greater possibilities of out-door life, bufc 
with a stormy and decidoily variable climate. The choicest parts of N< 
Zealand are perhaps Napier in Hawkcs Bay, N. Island, and Nelson 
Tasma]iia Bay, S. Island, i.e., they are wann, fairly equable, and afford 
good accommodation. The interior of Otago is spoken well of, but it is 
colder than the other places named. 

A shorter voyage may be taken to the Cape, spending a month or two 
at Graham's Town. Cape Town itself is far too dusty a place to bo 
Buitable for chest invalids, and pause may bo made on the return jonmcy 
at Mutloira. 

Another plan of combining a shorter voyage, with residence away 
from England for twelve months, would be by I', and 0, steamer, so timed 
as to rejich Calcutta after Christmas, spending January and February 
there, and then in iwenty-four hours' journey getting to Darjeeling, 
■where the rest of the year, from March to November, might l»e passed, 
returning, after making a further stay at Calcutta, by tho Uiviera gradu- 
ally homewards. 

By one or other of tlic pliins just suggested, the ailvantage gained IgfJ 
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a long seft voyage may be still further improveil, one or two winters being 
t»c&ped, anil the patient returning home at the beginning of the second 
or third Bummer. In other cases, after a year or two devoted to recovery, 
some locality may be fixed upon for permanent reaidence. 

Wiitier. — (December, January and February). For the objects mainly 
in view in the climiitic treatment of threatened and quiescent early stage 
cases of phthisis, viz., to secure the enjoyment of air and exercise out of 
doore, there are still English plai.ies fairly well mlapted to meet the re- 
quirements of those who cannot get abroad. And in cases in which only 
a. period of three months can be spent abroad. It is far preferable to select 
tlie three spring than the throe winter months. With the setting in of 
the winter frosts there is no longer the same m&larious inllnouce to be 
dreaded in inland leafy districts, as in the late autnmn. Those patients 
who have homes with sunny exposure and fairly protected from cold 
winds, situated on dry, porous soils in our inland counties, may do very 
well, taking exorcise between 10 a.m. and 3.30 p.m., and carefully look- 
ing to the vrarming and proper ventilation of their dwellings. 

Hastings, Ventnor, Bournemouth, Teignmouth, Torquay, and Tenby 
(south-side), may be selected by those not well situated at home. Of 
thetie places the air of Teignmouth, Torquay and Tenby is softer tluui at the 
others, and more suitable for cases with dry, harsh skins and irritable 
macouB membranes. It is to be remembered timt whereas at Hastings, 
St. Leonards and Ventnor, the coast residence should be chosen, and the 
uplands only in special instances, at Torquay, on the other hand, the ({iiHy 
residences are cold, damp and misty fsom defective sun exposure and 
imperfect circulation of air, whilst the terraces on the slopes are compara- 
tively warm, sunny and dry. St. Mary Church, a suburb of Torquay, 
suits some people better, being more withdrawn from the sea. 

Bournemouth is a sea climate, much modified by the extensive moor* 
lands behind it and the pine growtlis amidst which many of the best houses 
are placed. The habitations are more Isolated and st^md farther bock 
from the sea than at other places, and these facts render the climate a 
happy mixture of marine and moorland, suitable for many people with 
whom a more purely sea air disagrees. An asthmatic or bronchial ele- 
ment would BU^L'st Bonrnomouth in preference to other places. In 
point of warmth Bournemouth is not to be preferred to any of the other 
BOuth-coast places, but there, as in most of the large places, «.(/., Toninay 
and Hastings, there are many sheltered nooks well known to resident 
practitioners; indeed these places may be said to be " full of climates ! " 

The Riviera climates have in common the advantage of warmth, 
brilliancy, accessibility, and excellence of accommodation, and one or other 
place amongst them is generally selected for those for whom the elevated 
resorts are not desirable or are unsuited. 

Early catarrlial and quiescent pneumonic cases do best here, as in the 
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hill resorts; but whero the mouDtain climateB agree, bd<1 the patients are 
enabled to remain there for six months or longer, the results are often of 
s more permaiieiit kind. Oases of great aniemia will do best to spend the 
first winter nt all events in the Rivera. In many cases, also, in which tlio 
necessity for change of climate occurs when cold weather has already set 
in, it ia more prudent to select one of the wanner resorts with the view 
perhaps of getting on high ground in good time before the ensuing 
winter. 

There are many early stage cases of phthisis of the tuljercular type, 
complicated in some instiinces with threatened or actual laryngeal or 
bowel troubles, in which the prognosis is bad; and yet provided the patient 
can go abroad with every comfort and accompanied by his family or nearest 
friends, relief of symptoms and lessened activity of progress may be thus 



Children and young adults, especially girls who have had acate bron^ 
chial or pulmonary affections, with a delicate fiimily history, may, by 
or two winters spent in the Riviera, completely and permanently recovw.' 
In elderly people again, with phthisis, in whose tissues senile decay has 
already commenced, the warmer climates of the plains are admirably 
adapted. 

UffSres.^-The west-end of Hy^res is the best part, its elevation per- 
mitting of superior drainage. Somewhat removed from the sea this part 
of Hyeres enjoys a slightly modified sea climate, and partially protected 
from winds by the chain of islands parallel to, and two or three miles 
distant from the shore. The climate ia more still and soothing than 
many of the Riviera stations; excitable people of the " orethric " type will 
probably do bettor there than elsewhere. Some forms of asthma, bron- 
chitis, and emphysema, also do well. From November to February the 
climate is good, in February and March the mistral is sometimes severely 
felt. During the period statefl, cases of advanced but quiescent phtl 
and those complicated by albuminuria, may do well here. 

Cannes. — For prolonged residence Cannes affords the most vai 
attractions, perhaps, of any of the Riviera stations. The upland 
away from the shore, should be selected for residence. The climate is 
decidedly bracing and brdliaut, but somewhat changeable. Cases of 
scrofulous and lymphatic habit, with lax secreting membranes, non- 
pyrexial sweatings, coses of aiiremia, senile forms of bronchitis, emphy- 
sema, asthma, and persons, both young and old, recovering from acute 
chest disease, do well here. On the other hand, persons of highly nervous 
temperament, with a disposition to sleeplessness, do not do well. 

Of more advanced cases, the later hectic period of pneumonic phthisis 
with cavity formed, limited in extent but still secreting, often do very 
well here. In this large district there are many climates, and it is safest 
to take local advice as to any precise locality for prolonged reddeaoe. 
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Cimtet, a euburb of Nice, although, not ae yet, very well provided 
■with accommodation, is woU eiilted for asthma cases, neuralgic people, 
and bad sleL-jiers. It is less liable to variable winds than the town of , 
Nice. For cldurly people Nice lias the advantage of level walks and 
promenades and town life, with the brilliant Kiviera sunshine. 

Motile Carlo and Les Monlins, in the eastern bay of the principality 
of Monaco, are amongst the choicest spots of the Riviera, for residence; 
the dwellings being between two and three hundred feet above the sea 
level, well protected from mistral by mountains behind, yet with abundant 
air circulation. These places are adapted, however, only for wealthy 
people in limited uumbetB. 

Turbie-nur-Sfer. — "Admirably situated in a small rock'bound bay just 
a little to the west of the jntting promontory on which the castle and 
old town of Monaco are built It is protected on all sides except towards 
the sea, and from its own natural advantages, as well as from its nearness 
both to Nice and Monaco, it is surely destiued, when properlv developed, 
to be a popular resort," ' This embryo resort is situated at an elevation 
of 2.000 feet. 

Men/one, — This resort, especially the East Bay, is more sheltered than 
the other stations, and, whilst warmer than they are, has a leas free cir- 
culation of air. It is well ada]itod for short periods of residence in ci 
of sub-acute bronchial catarrh, gouty bronchitis, and phthisis with albu- 
minuria. It, is, however, not snitahlo for the hemorrhagic forms of 
phthisis, ('ases of somewhat advanced phthisis find this locality sooth- 
ing, and persons who lead, from cardiac dtseoscs or other canses, lives of 
enforced inactivity, will often profit by sojourn here. 

San Remo is a resort not easily to be distinguished from Cannes. The 
air is somewhat more moist. As a rule the same cases do well as at Cannes. 
There are many other places of resort along the northern coast of the 
Mediterranean, Malaga, Costabelle, Bordighera, Alossio, Ospedaletti, 
Pegii, Genoa, Spezia, Pisa, and others, all of which have their merits and 
fair accommodation. 

On the way to the Riviera, Arcuchon, Biarritz and Pan, may be men- 
tioned. Arcachon. although colder than the more southern stations, is 
well adapted for many cases of arrested phthisis, of rather excitable than 
depressed nervous system. The winter villas amongst the pines are alone 
to be selected, and riding exercise can be enjoyed amongst the intermina- 
ble pine forests. Some cases of chronic phthisis with excessive secretion 
do well here. The climate is also well adapted for asthma. Considerable 
shoiter from the spring winds is obtained amongst the pines. 

Of BiarrUz 1 have alreaiiy s{xikpn as a highly marine climate, suitable 
(or the late autunm and early winter months, and for early stage or 

' Burney Yeo, HeiUUi Resorts, p. 407, 
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tbruntened c&ses of phthisiB. People with a dispositiua to Deurulgia are 
said not to do well here. 

Pau, ail inland climat« more* suited for threatened than declared dis- 
ease. Cases of chronic, bronchial, and laryngeal catarrh, and eomc oiil 
patients who do not flourisli at the Riviera climates, are better here. It 
is a sedative climate with magnificent sarroundiugs and sheltered walks 
and drives. 

Algiers, K somewhat niodilied sea climate at the port Mnslapha 
Supfrienr, about two miles from the cliff, which is most snitablo for in- 
valids. An equable, dry and warm climate, but little affected by mJstral, 
and rarely visited during the winter and spring months by the dusty south 
wind. 

Cairo is for the most part unsuitod for chest invalids, the air being 
very dry and dusty. Daheebiah excursions up the Nile may be sn^usted 
as an interesting change for the wealthy, and adapted for cases of early 
quiescent phthisis, 

Madeira is a warm, moist, equable climate well adapted for the bron- 
ohitic forms of phthisis, especially those in whicii the disease supervenes 
upon old-atanding winter cough. Jaccoud includes Madeira, Algiers, 
Palermo, and Piaa, in the same group, as peculiarly suitable to the chronic 
stage of pneumonic phthisis; and the point in these climates which ho 
regards as of the greatest importance, viz., meteorological uniformity, 
combined with nn effect which is toTiic rather than debilitating, he finds 
more esiwcially to appertain to the two former places, and par exeelletKe 
to Madeira.' 

At diffei-enc elevations from Funchal, up to a height of 2,000 ft, resi- 
dences can be obtained, so that owing to the slight difference between the 
mean temperature throughout the year "the rule enjoining prolonged 
residence, which is never more imperious than in pneumonic phthisis, 
can be preserved without the least difficulty.'" The absence of dust 
(and of mosquitoes) is especially emphasized as a feature of this climate. 

Califoruia. — My experience of the Pacific health resorts, Santa Bar- 
bara, Los Angeles, etc., is too limited to do more than allude to them as 
affording winter quarters adapted for those with disease too advanced for 
the high American climates, or in which those climates are tor other 
reasons undesirable. 

Spring. — {March, April, May.) Of localities suitable for chost invalids 
during spring, our islands can boaat of but very few. There are certainly 
numerous nooks and corners with sunny expomre and protected from 
cold winds, where on poroiis soil and at a moderate elevation reddencos exist 
or might 1)6 built, singly or in small groups, very suitable for invalids 

■ The Curability and Treatment ol Pultiionary Phthisis, p. 371. 
•Loo. cit, p. 373. 




TREATMKKT OF PHTHISIS. 



299 



whoarennTillingor nnable to go further. Ateomeof onr seaside places, 
Bournemouth, Torquaj-, St. Mary t'harch. Grange, Isle of Wight, ehel- 
tered spots can be found. Bridge of Allan, by Stirling, N. B., if one of 
the boat epriug ]>lacos with which 1 am acquainted. Hero on the southern 
slope of the hill, protected from the North and East, are houses, and » 
ooneidorable hydropathic eHtabiishment with sheltered walks. 

Throughout the continent the same difficultly presents itself, morti or 
lees, with regard to the avoidance of irritating cold spring winds. Willi 
tlio exception of this occasional drawback, moat felt during Fobrnary and 
March, the whole Riviera is at its best during the spring season. 

Mentone (E. Bay), Monte Carlo, Trubie, and Ospedaletti, neither of 
which two latter places is as yet developed, are said to be most protectwl 
hut it is perhaps scarcely wise, on account of occasional cold winds, to 
■htft quarters that are otherwise suitable. 

OroMe, lUOO feet, a bracing hill suburb of Cannes, is a good late 
epring resort, Lee Avarts above Montreus is also protected. Many 
patients who have spent the winter at the Kiriera, are tempted at thia 
season to move on to Florence (where, however, the spring winds are 
much felt) or Rome. 

Sladeira and Algiers are not affected by severe spring winds, but the 
latter place becomes too warm for residence in the later spring. Arcachon, 
Biarritz, and Pau, are fairly good epriug chmates; all, however, possess 
but imperfect shelter. 

In May, Montreus or Mfran may be visited with the object of com- 
mencing the grape cure. 

Summer. — (Juno, July, August.) In the summer months the travelled 
and tired Invalid will generally do best to return to his home and famliair 
haunts, friends, and diet. June is a favorable month for visiting certain 
health resorts iind baths, as Ems. .Aiii-les- Bains, Aix-la-Ch«iH3lle, .Mlcvard- 
les-Hains, Etoyat. Mont l)or«, Vamx Bonnes, but chiefly for tlio treatment of 
special throat, or other symptoms, to be incidentally alluded to elsewhere. 
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Acute First Stage Cases — Acute Softenino and Foem. 
CAvmEs — Summary. 

Acute first staqe. — When there are signs of recent consolidation 
with pyrexia, rapid pulse, troublesonne cough und expectoration, perhaps 
blo»l -stained, the change of air treatment, strongly to be advocated for 
prodromal catarrh or incipient or threatened phthisis, frequently proves 
diBoetrous. Such patients require complete rest, careful nursing and 
treatment, until the acute period of their illness subsides. 

Rest in the recumbent posture at an equable temperature of about 
is of the first importance. Milk, light puddings, nourishing broths 
cooked fruits should l>c freely allowed. Stimulants as a rule avoided. 
The secretions must be cleared, and in cases where the circulation is 
much quickened and the skin dry and hot, an efFer^'e^cing saline mixture, 
containing three to five minima of tincture of aconite, may be given in 
the course of every four hours, for some eight or twelve doses, after which 
the aconite should be omitted. Presently small doses of iodide of sodium 
or potassinm in an alkaline mixture should be substituted, and to it may 
be added, when the temperature has abated, the bypophosphito of soda, 
to be taken three times in the twenty-four hours. When pain ts com- 
plained of, a small area below the clavicle may be painted with epispastii 
solution, or in very acute cases a couple of leeches applied. 

The night- perspirations at this early period of the disease are rai 
of a severe character, and it is wise as a rule not to cheek them by 
specific treatment. If the temperature at night range high, it 
moderated by tepid sponging and quinine, and half a grain of opium may 
be given if the cough causes restleKsness. Five grains each of pulvis 
antimonialis comp. and Dover's powder will sometimes prove a happy 
combination. Under this kind of treatment the fever will commonly 
subside in a few days, either wholly or to a moderate evening rise of tem- 
perature to 99° or 100°. 

When this period has been attained, the patient may be allowed to 
move about a little, and in fine sunny weather to get ont into the fi 
air. Flans may be made for removal to a suitable sea-side or inland pli 
preferably to a pine-growing or gravel soil, and at a fair elevation. 
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the accommodation and care in diet and cooking to be met with, must 
largely determine the locality chosen. 

It has been Biiggefited in cases of one-sided disease in the earlier eteges 
tn ensure reet to the JisoaBed portion of the lung by certain mechanical 
appliances. " Lung splints" have been designed by Dr. Dobell for this 
purpose, and Dr. McCrea,' of Belfast, has recommended that the chest 
should be strapped. 

I have tried in a few cases at the Brompton Hospital the effect of re- 
straining the movements of the chest in ajiex catarrhal -pneumonia by 
keeping the arm on the affected side in a sling. It is difficult to say that 
any distinct advantage has been derived from this treatment. The 
naturally very slight expansile movements of the apices become still 
further restricted in disease without ihechanica! aid, and the object of 
rest to the part ia sufficiently secured by insisting on that freedom from 
effort or exercise, which shall secure the most complete functional rest 
possible to the respiratory and circulatory systems during the first fibrile 
period of the disease. 

In the inflammatory baaic complications which are very apt to super- 
vene in the course of phtbisiB, especially when the pleura is involved, I 
have very frequently obtained good results by restraining the chest move- 
mcnta by the application of a broad piece of strapping of sufficient length 
to extend round the somi-circumfereuce of the chest, and for an inch or 
two beyond the median line in front and behind. I have not found it 
necessary in such cases to adopt the more thorough method of strapping 
the chest, recommended by my colleague, DK Fred. Roberts,' in the 
treatment of pleurisy. Immediate relief to pain, and amelioration of the 
local signs and general symptoms, usually follow this treatment. If 
necessary, local anodynes or counter-irritation may be combined with 
meobanical rest, by including beneath the strapping a belladonna plaster 
or piece of spongio-pilino sprinkled with dilute Iodine or some such 
application. 

In the early stages of catarrhal pneumonia now under consideration, 
troublesome cough is sometimes a symptom calling for treatment: when 
attended with scanty and difficult expectoration, and, if the cough be of a 
violent, straining character, the addition of a few minims of opiate to the 
mixture will be useful. It is often better practice to have recourse to a 
light respirator charged with five or six minims of oil of eucalyptus or of 
pine, and one or two minims of oil of bitter almonds, dissolved in ten 
minims of chloric ether, to be worn for five or ten minutes to half an 
hour at intervals of three or four hours during the day, and to give a 
single half grain dose of opium or codcia at bed-time. It wilt often be 
observed, as in the case related at page 1!)9, that the cough remains 
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i 'Lancet, Sol. ii.. 1874. p. 78. ^H 

I • Pnicttlioner. vol. xii., 1874. ^H 
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troublesome, while the pulmonary etgna are greatly improving and all 
Becretion eoiinda rapidly drj-iiig up. Dr. Thorowgood ' hiia drawn atten- 
tion to the irritable dry cough which is bo fretjoently attendant upon the 
eubeidencc of puhnonary disease, and truly observes that the patients 
should be encouraged to clipck the cough tbomselvce as much as possible. 
Tliis they can do to a great extent, and may be assisted by some sedative 
cough mixtare, if necessary, to secure rest ut night. The morning cough 
in these cases — and, indeed, in many others — is tlie most troublesome. 
It is, however, the natural consequence of a good night's rest, and should 
never be checked by a sedative, since the matters suitable only for expecto- 
ration, if retained considerabiy, impede respiration, become highly irrita- 
ting and set up further inflammatory and specific troubles in the lungs. A 
cup of warm cocoa or tea or milk taken before rising will greatly facilitat« 
eK[K!ctoration. If tbis does not suffice a simple steam inhalation is use- 
ful, or a small dose of ether and ammonia. Tlie old-fashioned remedy of 
rum and milk taken curly in the morning, is useful for this purjiose; a 
dessert-spoonful of rum to a claret glass of warm milk being sufficient. 

On the subsidence of fever, or in more serious cases this abatement to 
an evening rise of toniperature only, cod-liver oil may be given, and some 
tonics of arsenic, iron, mineral acid or alkaline bitter, as the general and 
particular features of the case may suggest. 

ihe uses and ttdminiairation of cod-liver oil inphthitis. — The advocacy 
of the use of cod-livor oil in phthisis by Dr. 0- J. B. Williams and the late 
Dr. Hughes Bennett, has gained for this remedy a recognized value second 
to none other in the treatment of (he disease. Cod-liver oil ia regarded 
by most authors rather as a food than a medicine. Its easy assimilation 
and absorption by virtue of the biliary constituents with which it is in- 
prognated, render it a valuable nutrient: it in some way appears to 
quicken cell development,' and to arrest degenerative processes in a 
manner that cannot be accounted for by the quantity taken: one to four 
drachms, two or three times a day, being the average dose. In the 
administration of cod-liver oil the object is to commence as soon as 
possible, and to continue for long periods rather than in large doses. 
One teaspoonful may be taken twice a day as soon as solid food can be 
digested (Williams), and if well-bomo the dose may be gradually increased 
to a maximum of one tablespoonful three times a day, beyond which dose 
few patients can go with advanti^ro. M. Jaccoud, however, insists upon 
the necessity of taking heroic doses, commencing with one tablespoonful 
daily, after a week two tablespoon fuls twice a day, and similarly increas- 
ing np to sis or eight tablespoonfuls or even larger doses daily. An 

' The Climatic TreatmeDt of CodBumntion. 

' C. J. B. and C. T. Williams, Pulmonarj- Consumption, 1871, p. 343. 
agi-eea with WilliamB in the opinion tliat the oil has a resolving effect upou 
local lesions of phthisis 
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examination of the stools wilt diecoTcr the paseage of oil "by the o 
too large doses are taken, 

The beet time for taking oil is about one hoar after meals, when the 
stomach is occupied by food in a condition prepared for escape through 
the pylorus, for it ie beyond the pylorus that the oil becomes absorbed; 
but eome patients will in practice be found better ablu to nsaimilato the 
remedy at other times. The pale and comjHirutively tasteless oils are as a 
rule better taken and digested tlian the hrowTi oils, and for the past 
twenty years but little of any other than the purest pale oil has boon 
dispensed at the Brompton Hospital. 

Many people can take oil out of the bottle, others take it in milk or 
on orange wine. Fresh lemon-juice is a favorite, and in certain cases a 
very valuable vehicle for the oil. Cold coffee with a pinch of salt sjirinklod 
on the surface of the oil is sometimes preferred. In children and some- 
times in adults, Parrish's food or steel wine are excellent vehicles, and 
various other agreiably flavored tonics may be combined with oil, e.g., 
quinine wine with ii little hypophosphite of soda or lime, or phosphoric 
acid with strychnia and infusion of orange. Some patients prefer Cognac 
or a liqueur mixed with the oil, and M. Jaccoud snggeste one-third or 
ono-fonrlh aa much liqueur as there is oi! for each dose. 

Many persons who have no difBoulty in taking oil complain much of 
eructations afterwards. This objection is sometimes insuperable, and 
from the discomfort and anorexia caused, renders a continuance of th» oil 
impossible. In many cases it is due to the oil not being taken at the 
proper time after foo«l, in others it is due to an undue acidity of the 
stomach requiring correction. I have known many coses in which tha 
addition of a little pancreatine powder in the proportion of one grain to 
each drachro, placed on the surface of the oil with or without a little salt, 
lias completely prevented eructations. In other cases Messrs. Savory & 
Moore's pancreatine wine niay be used as a vehicle. Some patients can 
best take the oil in a single dose at bml-time. 

Dr. Williams recommends that iwttients taking oil should avoid pastry, 
fat meat, rich stuffing, and partake only sparingly of butter, cream and 
sweet things. 

Certain additions may he sometimes with advantage mmle to coil-liver 
oil; thus, a drop of creosote or j-^ grain of strychnin (Williams) are 
sometimes valuable correctives. The addition of flfteen or twenty minims 
of ether is supposed to increase the digestibility of the oil by stimulating 
pancreatic secretion; in some few cases it will be found useful. In a few 
cases it will be also found that the addition of an alkali by saponifying 
tho oil, will enable it to bo better borne and alworWl. ' 

Unquestionably the most favorable jwrlods for giving oil are the 

' Brompton formula, — Misi. Olei Morrhute Pr«parata. B 0\ei Morrliusa ! vj., 
Uq. Amnionia.' roil, niij-, Olei Cussiie irij., Syrupi ; ij. DoniH J (j. 
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I apyrexial intervals of phthisis, and M. Jaccoud is very emphatic in tlie 
opinion tliat only at these periods can the drug be assimilated. In smaller 
doses, however, the remedy can eometim<i8 be taken with advantage, if 
not during the comparatively brief continued fever of phthisis, at least 
dnritig the more prolonged hectic of the disease. 

S»bsHtuteg for cod-liver oil. — M. Jaccoud maintains that when from 

I pyrexia, disordered stomach, or high atmospheric temperature, oil cannot 

I be borne, glycerine may be taken easily and with great advantage. M. 

I Jaccoud gives the glycerine in doses of one tablespoonful three times a 

day, with the addition of one drop of essence of mint, and two drachms 

of brandy or rum." 

In larger dosos this hydro-carbon may give rise to symptoms of loqua- 
city, agitation, and insomnia (Jaccoud], anaigous to those of alcoholism; 
a degree or two of elevation of temperature may also bo occasioned. 

I cannot say that I have been able to observe any marked benefit to 
result from the administration of glycerine, nothing in the least degree 
comparable to the effects of cod-liver oil. 

In certain cases where oil cannot be taken, pancreatic emulsion is 
unquestionably of service. It should be given in dessert-spoonful doses, 
carefully stirred in milk warmed to a natural temperature. Sometimes 
a liqueur gloss of black coffee or some alcoholic liqueur, may be added to 
the mixture thus prepared.' The best time to take the emulsion is about 
two hours after food. 

Creams a.nd/als may be similarly prescribed. A piece of mutton suet 
allowed slowly to dissolve in a tumbler of milk warmed by standing on 
the hob or in a slow oven, is an old-fashioned remedy for phthisis; the 
milk thus treated should be filtered through muslin before being taken. 
Preparations of mall are useful in some cases for those who cannot as yet 
digest oil, and there are also elegant preparations of malt with cod-liver 
oil, cream, hypophosphites, etc., which may be tried on occaeions. 

Olive oil taken alone, or in the form of salads or with sardines, is an 
imperfect substitute for cod-liver oil. 

Of genera! tonic remedies in the early periods of phthisis and in the 
debdity prodromal to the disease, arsenic is one of the most valaable. 
The arseniate of iron or small doses of arseiiious acid may bo given in 
pilules with food twice a day. Jaccoud recommends gr. ^ of arsonioiis 
acid to be first taken at tlie commencement of two principal meals, in- 
creasing the doBO each week by two pilules daily, until six, eight or ten 
are taken daily; this treatment being continued for two or three months 
unless signs of intolerance of the drug are shown. After this period the 
dose should gradually bo diminished. Tiiis remedy is especially valuable 
in cases in which iron is not well-borne. 



' Op. dt. p. 143. 

' To be added lo the milky mixture, not to the Piniilsion before tlie 
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If under the arsenical treatment the bowels become relaxed, the 
tongue coated, digestion painful, or appetite fails, it must be at ouco 
restricted or withdrawn. 

TTnloBB speciftliy indicateil, strychnia and quinine are of no particular 
service at this period. The hyiMphoaphites are of undoubted value, and 
iron in email doses and for short courses is often very valuable, the lotlide 
being chosen in scrofuious casus. This period of phthisis, the activity of 
tlio disease having subsided, is the most suitable for treatment by climatic 
cliangt', and I have in a previous chapter pointed out, as far as possible, 
the kind of change best adapted to meet particular cases, temperaments, 
and seasons. 



Acute Pseum 



PnTiiisis. 



Period of acute softening and formation of cavities. — In the treatment 
of the active periods of the more citseous pneumonic forms of phthisis, 
the particnlar symjitoma to be regarded are: — 1. Pyrexia, 2. Nervous 
prostration and bodily exhaustion. 3. Certain symptoms especially ob- 
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Pyrexiii. — li can wun-cly be doiii>tcil ihiii the fever iit this period of 
phthisis is mainly dependent upon some form of purulent absorption. 
'I'he often very decided effects of remedies point to the same conclusion, 
for they are remedies — quinine, arsenic, salioylic acid — of an antiseptic 
kind, The employment of inhalations at this period is also largely 
governed by this view. 

The hectic typo of the fever prevalent at this period will be sufficiently 
recalled to mind by a glance at the subjoined chart; it marks the suppura- 
tive process which is active in bringing about the removal of diseased 
stmcturee. 

Quinine in from three to iive-grain doses dissolved in milk and taken 
I>etween meal times, is often of value in controlling hectic and in sustain- 
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ing the patient. A talilBspoonfiil of whieky may often with iu)\'anl 
be adde<l. 

Arsf-nic cannot be given in these cases in sufficient doses to diminish 
the temperature in any striking degree, but it has a, marked influence 
upon some of the moat distressing symptoms attendant upon tlie fever, 
and it seems sometimes in a remarkable manner to improve the general 
condition of the patient. This drug is most indicated in tliose cases in 
wliich daily recurring chills lire complained of. Three to five drops of 
tho liq, arsonicalis or the arseniate of soda sohition, or ^ to ^ of a grain 
of the arseniate of iron three times a day,, will oft*jn sufiBce to entirely 
prevent the recurrence of these chills. Arsenic has also been extensively 
used for thia purjiose by my colleague. Dr. Pollock, and generally with 
good result. 

Salicylic acid is a drug which has a marked effect upon the tempera- 
ture of phthisic, and especially at the period under consideration. In the 
case whoso temperature is depicted in the foregoing diagram, the drug was 
commenced on the morning of tho 3rd of November, and the immediate 
fall of temperature is well ahewn. The cliart, however, also shows what 
will be frequently found, viz., a return of pyrexia after a few days* nse of 
the drug, npccsaitating a larger dose. In eiisca, however, of less extent of 
lesion, the fall of temperature has proved enduring. Another effect of 
the salicylate, to which I drew attention in the former edition of my work, 
is the manner in which it appears to diminish wasting and to preserve the 
weight and strength of tho patient, even although the fever be not 
perfectly controlled. The cough is often favorably influenced by this 
drug, and the expectoration somewhat lessoned. The salicylates may be 
detected in the sputum, and may thus possibly have some local influence 
on the cavities. 

On the whole I have obtained better results from this drug as regards 
the treatment of pyrexia at this j eriod tlian from any other. It should. 
be given in ton to twenty-grain doses in an aromatic and aliglitly bil 
mixture every throe or four hours, or in larger doses once or twice a 
at periods calculated to anticipate the diurnal rise of temperature. 

It is quite obvious, however, that in many of tho cases now in view, 
there is to be taken into account, not only tho softening down of caeeons 
products and suiipurative procoaaos in tho walls of recently formed 
cavities, the symptoms of which may be referred to purulent infection; 
but also fresh consolidation and caseation proceeding, over which it ia 
doubtful whether, save in an indirect way, antiseptic drngs have any 
influence. And in many cases the suppurative manufacture of tlie 
pyrexia is so active as to be only very partially under our control, bo that 
when any ])articulai' remedy is vaunted as a specific for the fever of this 
period of phthisis, successful in all cases, its repute is based upon impei^ 
feet observations, or very limited experience. 
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Amongst the nnhappy effects ot salicylic acid, must bo named its phy- 
siological action, which is atteniiiHl with noises of bcllt) in the oars, deaf- 
ncBs, and Bometimcs great deprefision of spiritg. Tlie temperature is apt 
to become depressed below the nomial, bo that it is often desirable only 
to give tile drug during certain periods of the day. 

Antipyrin, a most valuable drug for reducing tomperature, cBpecially 
in enteric fever, does not appear to have the antiseptic jirojierties of sali- 
cylic acid, and is loss adapted for cases of prolonged high temperature. 
When the daily rise of temperature is excessive, the drug may be given 
in ten or fifteen-grain doses for the two or three liours preceding the ex- 
pected rise. Ita effects upon the patient must bo carefully watched, how- 
ver, and if it be found to cause any marked nervous dojirL'SBion, or if it 
merely serves to postpone the rise of temperature to another period of 
the day, it had better not be pci-sovcred with. Excessive sweating is fre- 
quently caused by antipyrin; this may be checked by ^in gi*ain of atro- 
pine, or gr. ,V agaricin, given about half an liour before the first dose of 
the daily series." Vomiting is occasionally caused by this remedy, and 
its occurrence is a suflicient reason for omitting. In cases where the 
stomach is too sensitive to tolerate antipyretic remedies, rendering it desir- 
able to give OS few medicines as jwssilile, the evening temperature can be 
moderated by the employment of ti>pid sponging with a solution of dilute 
acetic acid 1 part, water at a tem|>erature of about 85°, B parts, and Ean 
de Cologne \ part. As an adjuvant to otlier remedies, esiHJcially when 
there are night sweats, this application is also of value. 

Iodoform, Oreomte, and Tar have been recommended for internal ad- 
ministration on account of their antisejitic pro[)erties, during this liectio 
stc^ce. My own observation leads me strongly to doubt whetlier they oan 
be given tii suflicient quantities to influence pyrexia without running 
grave risk of setting up gaatro-intestinal irritation, and destroying appe- 
tite. They have much less diffusive power than the remedies already 
sjMken of, and are of more value in other apyrexial conditions under 
which their use will be again considered. When there is much local dis- 
turbance of stomach and upper bowel, however, small doses of creosote 
in combination with opium are sometimes of groat service; it is most im- 
portant in regard to this jwiiit to remember, however, the highly irritating 
effects of the products of caseous softening and cavity secretion when 
swallowed, upon the stomach. Many people, delicate-minded females 
and sensitive men, feel a delicacy or a timidness iu expelling the products 
of their disease. Children often do not know how to do so. This inabil- 
ity or unwillingness to eject the sputa is a fruitful source of stomach and 
bowel troubles, and possibly of local tuberculosis; a simple warning will 
often prevent the necessity for sjiecial medication. 

Topical medication of the liitujs. — For the period of phthisis now under 
' Yeai'book of Trealnient, 1884, pp. SI and 30ft 



308 DISEASES OF THE LUNGS AND PLECRiE. 

consideration, moist inhalations in the form of medicated vapors, are as 
a rule better avoided. Except for cases in which throat symptoms are 
prominent, sprays are also of no value, since it is very doubtful whether 
they penetrate beyond the larynx or main bronchi. There is no doubt, 
however, that by the inhalation of the dry vapors of volatile antiseptics, 
much advantage may be gained in this stage of phthisis. 

The effect of such inhalations is to relieve cough and to lessen expec- 
toration, and there can be no doubt that, as I believe to be the opinion of 
Dr. Coghill, who has so ably advocated their use, one of their chief func- 
tions is to do away with cough mixtures.* For certainly the cough linctus 
treatment of this eliminative period of phthisis by lulling cough and de- 
ranging stomach is the very worst that could be devised. Our great 
objects are to get rid of the effete products of caseous liquefaction and 
suppuration, and to keep the pus-secreting surface as disinfected as we 
can do without harming the patient in the process. 

As has been well pointed out by Dr. Solomon Smith,' the cavity con- 
tents are on the one hand in contact with living tissue, which has a re- 
tarding influence upon bacterial activity; thus our antiseptic measures re- 
ceive aid from within, and if whilst using antiseptic inhalations we by 
hygienic and tonic treatment increase vital resistance, we may hope to 
** turn the balance in favor of the healing process, and against the active 
germination of the bacilli.*' ' 

Of the innumerable respirators invented, Duncan Mackenzie^ and 
Blake's, are I believe the best for thoroughly introducing the inhalant, 
but the majority of patients find such close respirators very irksome, and 
can be persuaded to wear the more open and lighter patterns devised by 
Bumey Yeo, and others, for a longer time and with less fatigue. I my- 
self more generally prescribe the oral respirators of Coghill, Robert, and 
Wordsworth. The latter is a very light and comparatively elegant respi- 
rator, consisting of two curved and perforated plates of vulcanite, so fit- 
ting as to enclose a layer of cotton wool. It is the best for use with euca- 
lyptus or pine oil, but for carbolic acid and creosote the metal respirators 
of Coghill and Roberts are better adapted and less apt to blister the 
patient. 

Dr. Coghill's formula* is a favorite and much used one, viz: — 
**Tinct. iodi, setherealis, acidi carbolici, aa 3 ij., creosoti vel thymol, 
3 j., spiri, vini. rect. ad § j., M. Where the cough is urgent or breath- 
ing embarrassed, chloroform or sulphuric ether may be added at discre- 
tion." 

' Antiseptic Inlialation in Pulmonary' Affections, by J. Sinclair Coghill, M. D., 
British Medical Journal, vol. i., 1881, p. 841. 

* British Medical Journal, vol. i., 1884, p. 853. 

* Year book of Treatment, 1884, reference by the author to Dr. Smith's views, 
page 19. * Loc. cit 
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I find three drms. eucalyptol or ol. piui sylveetria to tlie ounce of recti- 
fied spirit, or spirit of chloroform, a good combination: ton to fifteen drops 
on the wool of an oral or naso-oral respirator, or twenty drops for the more 
open YeoB respirator, to he worn for half an hour to an hour or longer after 
the first morning expectoration, in the middle <lay, and in the evening. 
If the cough ho troublesome, one drm. of oil of hitter almonds may be 
added to the 1 oz. solution, and double strength spirit of chloroform used as 
the solvent. I have lately, I believe with advantage in some cases, used a 
simpler method of dry inhalation, viz., directing tlie patient to quilt 
a layer of Lairitz pine wool into a piece of flannel some six or eight inches 
square, and sprinkle upon it a few drops of the pine oil, then roll it up to 
form a tube and breathe through it for a few minutes together frequently 
through the day, keeping a piece of the wool saturated with the oil sus- 
pended in the bed-room. 

Austin's inhalation tube has been much recommended ; its advantage la 
its portability and the frequency with which it cjin be used without at- 
tracting notice. I have recently had under observation an intelligent 
Frenchman, with a large cjivity on one side, who averred that he could 
feel the antiseptic penetrate more deeply when inhaled through the nostril 
bj this means than by the use of respirators, with which ho was familiar. 
Dr. Ward Cousins liaa also designed a small tube for oral inhalation. 
Both the latter iulialers arc better adapted for the medication of the \ew 
active and more chronic cavities than for those now under consideration. 

Dr. Uassall haa pointed out the small amount of antiseptics evaporated 
during the use of respirators, his remarks especially applying to carbolic 
acid and creosote, and ho recommends the use of chambers charged with 
the substances required by evaporation, from large surfaces aided hy 
warmth. Such chambers would be cumbersome and difl^cult to arrange 
in private houses, and in hospitals could only be used by a few, and it is 
doubtful whether the patients would not suffer more from the deficient 
supply of air than they would gain hy the lung medication. 

After the use of tlie inhaler at bed-time, a sedative may be given to 
allay cough and give rest, 

Niglit-siomting is a symptom usually calling for treatment from time 
to time during the eliminative period of phthisis. It arises from two 
principal causes, rh., fever and nervous exhaustion, these causes being 
commonly combined, but the one or the other predominating in difleront 
cases. 

There are innumerable empiric remedies for night sweats, all of them 
8ucc(.^ssful ill certain cases: they should not be liad rocourBo to, huweveri 
until such rational measures liave been adopted as are indicated by the 
cuusativo conditions above alluded to. 

The patient must bo steadily supported by nourishment dnriiig tha 
day, and some readily digestible food given the last thing at night; fever 
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must be moderated by tepid acid sponging at bod-timp, and a third dose 
of thp quinine or bark and acid, or araonical tonic that may be in use, 
given a little before be<l-time. If these means prove insufBcieiit, then iiid 
may be sought from specific remedies. 

In caeea in which the night-sweuta are oocasioned by reaction from 
fever, and deluge the patient on waking, towards the morning hoiirs, 
when the temperature begins rapidly to fall below the normal, an extra 
dose of quinine will often serve to check them. Extract of belladonna 
gr, i, or atropine gr. bVtV' •■^^y ^^ given in combination with quinine 
or alone. When the cough is troubiesome, hyoacyamine gr. ^hr *" g""- eV 
may be preferred. Arsenic in the form of tlie arseniato of iron pill { to 
J gr. will prove useful in oases in which nervous prostration is marked. 
In other cnses, especially of the latter kind, when the hectic has lasted 
some time and has resulted in much nervous exhaustion, strychnia is use- 
ful in full doses at bed-time, but this remedy is sometimes unfortunate 
in causing wakefulness. Four-grain doses of oxide of zinc or two grains 
of valerianate of zinc will sometimes answer alone or in combination with 
belladonna. 

Picrotoxin gr. ^, agaricin gr. ^, oserine gr. ^, physostigma (extract 
iV gf. in pilule threu times in the night,) are other remedies of occasional 
value. 

It is of the utmost importance to liave some easily assimilable food, 
such as good cold beef-tea, or beef essence ready to hand, should the 
patient wake up, and especially with night perspiration, for the sweats 
are profoundly exhausting from the large quantity of saline material dis- 
charged, and the nervous exhaustion thus induced tends to perpetuate 
their nightly recnrrence. The immediate supply of a stimulating salt- 
containing food tends thus hi remedy the loss and to prevent its recur- 
rence. Patients liable to night-sweating should wear a tliin flannel 
loosely fitting over gown, and a fresh night-dress should always be ready- 
aired for changing. 

General auminary. — Throughout the variable but often prolonged 
period of suppurative fever through which the patient has to pass during 
the softening and elimination of the caseous products in pneumonic 
phthisis, the objects of the practitioner must be: 

(«) Steadily to support the patient by an abundant and well-aborted 
dietary, rich in fats, in salts, in nitrogenous elements. In most cases u 
fair amount of alcohol in the form best adapted to the peculiarities of the 
case is required. 

(A) The hygienic surroundings must be striokly looked to (p. 2S0), 
and as much fresh air as is comiMitiblo with the season of the year and 
the patient's strength, allowed. 

(c) Particular symptoms, pyrexia, dyspepsia, sweatings, cough and ex- 
pectoration, will suggest the line of medicinal treatment, which must be 
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determined upon after careful consideration of the whole case, and not 
lightly changed. A written sketch of the dietary and times of taking 
medicine will be a useful guide to friends and nurses, and a wholesome 
qjieck against mixtures " every four hours,'* and cough linctus " occasion- 
ally," besides pills for night-sweats, and local applications, which whole- 
sale medication if long endured cannot fail to be disastrous. 

(d) No climatic change of any radical kind is indicated for this period 
of phthisis. As a rule the treatment is best carried out at the patient's 
own home. For the poorer classes our large special hospitals are admira- 
bly adapted. In cases where the home is situated in the midst of damp 
and unhealthy surroundings, a removal to a high and dry locality or to 
the sea-side, with sunny exposure, cannot fail cceteris paribus to bo bene- 
ficial. 



CHAPTER XXXIL 

QUIESCENT, SECRETING AND ULCEROUS CAVITIES— FIBROID STAGE 
—TUBERCULAR PHTHISIS— BRONCHI-ECTATIC, DIABETIC, DUST, 
AND SYPHILITIC PHTHISIS. 

Quiescent, secreting and ulcerous cavities. — After the active 
period of phthisis during which one or more cavities have been forming, 
although the pulmonary disease may have ceased to extend, there still 
remain lesions which- require attention. In a certain number of cases 
the cavities, varying in size and number, become quiescent, and slowly 
contract, yielding less and less secretion. In these cases of drying and 
contracting cavity, the cough becomes irritable and the patient frequently 
complains of its " tightness,*' having been accustomed to easy expectora- 
tion whilst the secretion was abundant. He should be encouraged by 
explaining to him the favorable nature of the cause of his difficulty, and 
directed to check so far as possible by an effort of the will the tendency 
to violent cough. Sedative cough mixtures, injurious whilst the expec- 
toration was abundant, now judiciously timed, become of much value. 
More or less morning expectoration persists for a considerable time after 
the cough has ceased during the day, and should not be checked by seda- 
tives. The further medicinal and climatic treatment of cases of this kind 
must be conducted on general principles. 

It is of great importance to keep such patients in a pure atmosphere, 
since they are most sensitive to all septic conditions. Under any un- 
favorable hygienic circumstances the cavities become secreting, and other 
surrounding centres of disease take on fresh activity. 

Moorland, sea and mountain air are all suitable for these cases, and 
one or other should be advised in accordance with indications special to 
the individual case, where abundant air space and &cilities adapted to 
the strength of the patient in the way of riding, driving, bath-chair ex- 
ercise, level walks, can be obtained. 

As the patient's strength improves, the development of the sound 
portions of the lungs may be encouraged by carefully regulated exercise 
on rising ground. It is in this^latter phase, provided the extent of lesion 
be not great, that these cases are amongst the most suitable for the moun- 
tain resorts. 

Secreting cavities may, as already pointed out, persist from the active 
stage or be developed by renewed activity of the lining of cavities, which 
had become quiescent. 
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The objecls we have in view in the tresitment of euch caeos arc: — 1. 
To lessen secretion. 2. To promote its evacuation; and 3. To dianfect 
Bach cavitieu. 

Counter- irritation ie usefnl over tlie cavities in the form of strong 
iodiuti applications, or flying blisters, or perliaps a blister kept open for a 
time hy savin ointment. Acids and ostrin^iit iron tonics with cod-liver 
oil are needed. Tar in the form of tlie eynip of the U. S. P., or Guyot's 
capsuie8, also creofiote or eucalyptus internally, are sometimeB useful; but 
for the reason already alluded to, viz., that these remetlies in order to be 
efficacious under the conditions present must be given in full doses, and 
are then liable to disorder the Htomueh; it is as a rule better to rely upon 
conn ter- irritation tind topical medication by inhalations with general 
tonic treatment. Sedative cough mixtures are directly contra- indicated 
save at botl-time, and then solely for the purpose of ])rocuring rest. 

It is in these cases that inhalations are most useful, for — firstly, there 
being no actively spreading disease present, they are not contra-iiidicuh.il: 
secondly, we can, by their use, render less nocuous the pus that bathes 
the surfaces of the cavity and which is apt to become inhaled into distant 
parts of the lung: thirdly, there can be little doubt that appropriate in- 
halations sometimes have a healing or alterative effi«t upon the internal 
surface of the cavity. Dry inhalations by means of reRpirators are alone 
of service. Coghill's formula of carbolic acid ujtd iodine, also the |)ino 
oil and eucalyptus inhalations, are very useful. The respirator charged 
with the material for inhalation should be woni for an hour in the morn- 
ing after the first expectoration, again in the afternoon and for two hours 
in the evening, and the air of the bod-room may usefully be kept fragrant 
by pine-wool suspended, sprinkled witJi some oil of pine. 

Sea-side resorts, the more bracing of the Riviera stations and Algiers, 
are tlie climutos most suitable for these cases. 

Ulceroux cavitien. — ^Cases of ulcerous or active cavities are always to be 
regardeil with suspicion, as proliably due to insanitary surroundings, and 
such evil conditions must be first looked to and remo<lio<1. These cases 
are of an erysiiJelatous tyiw. and are best treated by quinine in full doses, 
or perluips tincture of iron, and locally by sedative inhalations of carbolic 
acid, conium, and chloroform with hot-water vapor,' or eucalyptus oil' 
with hot water, Ipecocuanlia wine used as a spray with a steam atomixer ' 
is Bometiraee useful. 

After the more active general symptoms have lessened, if the blood- 
Btsinod, and copious expectoration lead us still to infer that the walls of 

' Cblorororm. nix., Succri conii, xj., Olycerini oddi corbol., li'y, Aq. Bul- 
HeDtin, Jvlij. BromptoQ HospiUvl rh. 

• Eucalypt. ol.. Jiij.. Ma^. carb. Invis, J j., Aq. dist^latu^, flij,, Jij, in aq. 
calurv (1008) pro inhal. 

' CoUtniui anit Shiiitlpfrs, aod Sifiglc's. are tlie best. 
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the cavity are hypenemic, if not ulcemUd, the bust treatraeat will be 
found to be free counter- irritation. A blister should be applied over the 
Bite of the cavity, and should be kept freely discharging for a week or ten 
days by meikus of savin ointment dressing, I have seen the active local 
symptoma completely subside under this treatment, and the expectora- 
tion, from being abundant and saiiguincout;, become scanty and viscid, 
apparently consisting of bronchial mucus only. 

I hare, as yet, said nothing about the local treatment of pbtbiaicul 
cavities and consolidation a save by vapor or spray inhalations. But the 
treatment of both these conditions,by puncture and injections through 
the thoracic wall, has been attempted by several physicians. Nor do I 
think that their efforts, albeit in some instances ill-tiuied, merit the hasty 
and indiscriminate censure of the late Dr. Hughes Bennett,' who con- 
cludes a sweeping condemnation of all measures of loail treatment whether 
by inhalations or otherwise, with the following remark:—" The result of 
all these efforts has been — what an intelligent consideration of the patho- 
\ogy of the disease might have anticipated — ^a uniform failure." 

Dr. F. Mosler of Griefswaid * relates three cases of cavities in the upper 
part of the lung, two of which ho injected with solution of permanganat4^' 
of potash through a fine Dieuiafoy's syringe. In the third case he intro- 
duced a " thick silver drainage tube," which he ooveretl with carboUised 
lint and through which much purulent secretion escaped. In this cose, 
on the subsequent occurrence of htemoptysia, he injected through the tube 
a weak solution of perchloride of iron. It does not appear that in these 
cases the patients were injured by the treatment. Dr. Wra. Pepper of 
Philadelphia ' has also treated three cases, and iu one case with, he be- 
lieves, positive lienelit. Hia plan was to employ local anesthesia, and 
the jjatient having taken a full breath, to introdnce a Dieuiafoy's 
(finest) needle. He then injected four to ten minims of diluted I 
solution (liquor iodi. B.P.) in the proportion of four min. to 3 i ^ 
Dr. Pepper suggests that "supei'ficial circumscribed indurations or case- 
ous infiltrations of the lung tissue may liave introduced into them through 
fine needles such injections ae may tend to induce absorption or reparative 
action." 

The important part attributed to bacilli in producing the lesions of 
phthisis, has heii>ed to revive the treatment of tubercular consolidation 
and localized cavities by injections, and Professor Lepine and M. Tmc 
of the Facnlt^!' de Lyon, have recently employed an alcoholic eolntion of 
creosote, two to four per cent, of which they have injected from a few 
drops to twenty cubic centimetres in fifteen cases. The general result 
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I Reynolils' Syateiii of Medicioe, vol. iLi., p. 589. 

' Uebci' lokaJi; BelianLlluDg voa Lungenkaveinea voq Dr. Fr. Mosler, Prof, 
QreifHWiild.— Berliner Klinische Wochenschrjft, Jahrg, 10, 18T8, p. 5l>9. 
■ Philadelphia MeJJml Times, March, 18T4. 
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has been negative, however; no material harm, and no notable improve- 
ment having been affected.' 

CiiitONic AND Fibroid stages of Phthibip. — The management of 
the chronic and fibroid stages of pneumonic phthisis ccnslHts chiefly in 
the prevention of fresli catarrhs by judicious clothing, the selection of 
climate when practicable, the avoidance of night-air, and protection from 
irritating fogs, or cold or damp winds by respirators, together with a 
nntritiouB but not stimulating diet. Iodine frictions, soothing or auti- 
soptic inhalations (carbolic acid being particularly useful when there is 
any fuetor of expectoration), seem the best local remedies; whilst the 
general condition, including that of digoRtion, the nature of the cough 
and amount of eipectoration, supply us with indications for the adminis- 
tration ot appropriate drugs^iron, cod-liver oil, strychnia, alkalies, 
tonics, etc.,^or warrant the withdrawal of all medicines. 

There is only one special remark concerning the treatment of these 
chronic indurative cases of phthisie, during the often -ex tended period of 
quiescence, which seems called for, and it is this — that though sitch cases 
require careful swrvtUlmice, and for several years, where practicable, care- 
fully selected climates to suit the different seasons of the year, they do 
not require the persistent administration of tonic medicuios and cod-liver 
oil. They improve immensely under such remedies up to a certain point, 
which may be readily recognized by the medical attendant, and cannot 
be better described than hy saying tliat it amounta to the most perfect health 
attainable by a patient who has had a certain area of respiratory surface 
cut off. If beyond this point we persevere with iron and oil and too 
nourishing or stimulating a diet, wo may still further increaao weight and 
heighten color, but the pulse quickens, the ]>utient gets more short of 
breath; he becomes in a woni plethoric and liable to pulmonary conges- 
tion and hfemoptysis, or to dyspepsia and diarrbcta. A rapid neutralisa- 
tion of all the good results obtained, with gi-eat danger of fresh and 
piThaps fatal renewal of the old disease, is thus the consequence of too 
groat anxiety to again arrive at a degree of health and bodily vigor 
which is impossible with a jiernmneutly dumnged lung. 

TtTBERCDLAR Phtiiisib. — Acute and chronic tubercular phthisis must 
be treated on the same general plan as the pneumonic forms, but with 
mnch less hope of, in any material degree, staying the progress of the 
(lieeaso. This jirogress, although often less )mlpable to auscultation, is 
uovertlieless more real and uiireli^uting. 

C'ases of acute tuberiular phthisis should not be sent away from home, 
and herein lies the importiince of an accurate diagnosis. In doubtful 
cases it la far better to put off a definite opinion as to the desirability of 
change for a short titne, and to watch meanwhile the effects of rest and 

' Essui Bur bi Cliimrjrie dii PuuiiioD. |Mir H. True, M. D,, Paris, 1B8S, pp. 
ISl-infi; ulso Lyon MedJuol. IBHS, L xH.x., p, 8. 
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treatment upon the progress of the case. In the presence of a sustainedly 
raised temperature, no move from home should be advised. 

In Chronic Tubercular Phthisis again no distant change of climate 
should be entertained. A sea voyage would be ill-advised. The patients 
as a rule have irritable digestions and nervous systems, with harsh, dry 
skin, and quick feeble pulse, often also laryngeal or bowel complications, 
or threatening of such; and dry, exciting or elevated climates only ag- 
gravate their symptoms. Arcachon, Pau, Mentone, Hydros are, of con- 
tinental places, the best adapted to these cases at suitable seasons, and 
provided they can go comfortably and with responsible friends, the effects 
of a warm somewhat sedative climate are soothing and palliative in the 
winter and spring. Of home places, Torquay, Ventnor, Tenby, Hastings, 
are preferable for the autumn months and early summer. 

Bronchi- ECTATic Phthisis. — In this form of the disease the profuse 
secretion is sometimes manifestly controlled by the administration of tar 
in the form of the Pil. Picis of the Pharmacopoeia or Guyot's capsules, 
or other preparations. The texture of the unaffected lung is rarely sound, 
so that elevated resorts can but seldom with safety be advised. The dry 
climate and open-air life of the Orange States in early stage cases may be 
tried. 

The most rational treatment consists in directing the patient twice a 
day to place himself in such a position — leaning down with the head low, 
and a slight inclination away from the affected side — as shall l«ad to the 
most complete emptying of such dilated tubes and bronchi ectatic cavities 
as may be situated towards the base of the lung, and immediately after- 
wards to inhale some antiseptic vapor, e.g.y eucalyptol or oil of pine, by 
means of Robson's dry spray apparatus,* and to be out in fresh, dry air as 
much as possible. 

The strength must be well maintained by a liberal dietary and mod- 
erate amount of stimulants. The question of operative treatment in these 
cases has been already touched upon (pp. 154, 162). 

Diabetic Phthisis. — This variety calls for no special remark in 
treatment. In such cases a considerable abatement in the r^oinie for 
diabetes is usually necessary, and codeia, quinine, and cod liver oil are 
indicated. 

Dust Phthisis. — A complete and timely removal of the patient 
from the cause of the disease, and the pursuance in future of an out-door 
l)ursuit in a healthy country or seaside locality may result in complete 
recovery. 

Syphilitic Phthisis. — Syphilitic disease of the lung and phthisis 
having its origin in syphilitic lesions must be treated with anti-syphilitic 

* This apparatus consists essentially of a bellows, to be worked by the foot, 
sending a current of air through tubes filled with pumice saturated with the oil, 
and escaping through a |)erforated nozzle, shaped like the rose of a watering can. 
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remedies, and very brilliant results will bo obtained in many cases. 
Mercury may be given in the form of the perchloride alone, or in com- 
bination with iodide of potassium, the dose of each being graduated in 
accordance with the strength and susceptibility of the patient. A course 
of mercurial inunction is sometimes of great service, and such patients 
may be sent to Aix-la-Chapelle with a plea in mitigation, however, of the 
somewhat too heroic treatment. they may there meet with. 

When the hectic phenomena of phthisis are in combination with 
syphilitic manifestations, Donovan's solution (liq. hydrarg. et arsenici 
hydriod.) may be given with advantage. 

Cases in which phthisis has supervened upon a constitution previously 
undermined by syphilis must be carefully discriminated, and specific 
remedies used in them with caution. 



CHAPTER XXXIII. 

ULCERATION OF THE BOWELr-LARYNGEAL PHTHISIS— HEMOPTYSIS 
—VOMITING WITH COUGH— INTER-CURRENT PLEURISIES. ETC. 

Ulceration of the Bowel in Phthisis. — In the treatment of ul- 
ceration of the bowel in phthisis, it may be usefully remembered that the 
mere presence of such ulcers does not necessarily cause diarrhoea, this 
symptom, when present, being due to attendant catarrhal inflammation of 
the adjacent mucous membrane, or to increased peristalsis set up by an 
active condition of the ulcer. We have thus three conditions to bear in 
mind in the treatment of tubercular ulceration of the bowels, viz: — (1) 
Acute ulceration — what may be called the first stage of the disease, in 
which the ulcers are in process of formation or activity. (2) Chronic 
ulceration, with diarrhoea alternating with constipation. (3) Chronic 
ulceration, with intercurrent diarrhoea arising from errors of diet. 

Acute ulceratkn, — In this condition the diet must be carefully regu- 
lated, so as to give as little residue as possible for the bowel to digest. 
On the diagnosis being established, the patient must be kept warm in bed, 
and the diet restricted to milk and a little animal broth, in the form of 
good beef-tea or meat essence. About four ounces of milk or beef-tea 
should be allowed every two hours in such portions that twice as much 
milk as beef- tea be taken. The milk may be given warm or cold in ac- 
cordance with the desire of the patient; occasionally a little crushed ice 
may be added to the milk, at other times it may be "boiled with rice and 
strained, when six ounces may be allowed instead of four. Sometimes 
koumiss in the third degree of fermentation may be substituted for milk, 
and when the stomach is very irritable, peptonized foods may be given. 
The beef-tea may be varied with veal-tea, chicken or mutton-broth. 
After a few days Savory & Moore^s malted oatmeal may be prepared 
with the milk twice a day, or a little white of egg diffused in it. Rusks 
and a little tea may be allowed, and the diet slowly improved through 
such grades as custards, ground rice puddings, invalid turtle, scalded 
bread and milk, scraped underdone or raw meat, grated chicken, eto. 
As the diet is improved tlie intervals between the times of taking footi 
may be increased to three or four hours. * , 

In some cases a small quantity of stimulant in the form of pale brandy, 
added to each second quantity of the milk, is of service, or a little old 
port wine may be allowed. 

During the acute periods now under consideration, and whilst any 
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tenderness remuins, the patient will bo best in bed, and & bot linseed 
ponltico fihould be kept applied over the abdomen. When there ie 
marked tenderness over the rygion of the oascum, a blister tliree inches 
square may with advantage be there applied under the poultice. 

In medicinal treatment it is of much importance, first of all to clear 
away any irritating matter from the bowel, and the administration of 
from 3 j- to 3 ij> of castor oil well sbakcn up with a couple of ounces of 
hot milk, and a dessert- spoonful of Cognac added, will prove of great 
service. It is often a good plan to give a very small dose, gr. i to gr. j. 
of calomel, two hours previous to the dose of oil. After the lapse of 
some few hours, to allow of the effects of these medicines to take place, 
ten or fifteen grain doses of bismuth with gr. i of ipecacuanha, and ten 
grains of soda in mucilage and chloroform water is tlie best routine treat- 
ment: after some eight or twelve doses, a little chalk mirtnre should, if 
needed, bo added in place of the soda. Sometimes cerium will answer 
better than bismuth, and in cases of painful peristalsis small doses of 
opium are needed. 

It is the greatest possible mistake to treat tubercular diarrhrea with 
astringents and o]iiatea as a matter of routine, and without very carefully 
looking to the diet. This treatment is on a par with that of pulmonary 
lesions by sedative cough mixtures, and only serves to mask symptoms 
whilst the tubercular lesions are spreading and deepening. 

In chronic ulceration, if diaiThosa supervene upon previous constipa- 
tion, or if the appearance of the motions and coated tongue, lead to the 
inference that aybalons or irritating materials ara present in the bowels, 
A dose of castor oil or compound rhubarb powder should first be given, 
the dietary carefully gone over, although with less strictness than in the 
acute stage, and a course of bismuth and smla or chalk prescribed. 

In severe cases twenty grains of bismuth and five grains of l>over'a 
jiowder is a useful combination, or ten grains of each of bismuth and 
compound kino powder may be given every three or four hours. In a 
much more limited number of cases, sulphuric acid and opium answer 
better. A layer of pine wool quilted on flannel should be kept firmly 
applied to the abdomen. On the subsidence of active symptoms a little 
calumba, cascarilla or quinine may be given twice a day in combination 
with fluid bismuth, or five-grain doses of hypophosphite of lime may bo 
prescribed with ban minims of Itq. calcis saccharati in calumba or chiretta 
infusion. 

Constipation is very apt to follow upon diarrbnea in cases of ulcerative 
disease, and a collection of solid fwcea tends to reawaken the activity of 
the ulcers. The smallest available dose of laxative should therefore be 
prescribed whon necessary. 3 j. of oaetor oil being frequently sufficient 
when taken well emulsified in hot milk. The diet may be modified, and 
a little fruit, cider or light beer allowed to correct the tendency to con- 
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Btipatioii, In Caaea whore the third stage koumiss has been takeu during 
Uie period of diarrhceu, a retam to medium konmise may be suggested 
U less iistringeiit. 
The above plan of treatment will bo found most genemlly effieacions 
in cases of moderate intensity of acute and of chronic intestinal ulcera- 
tion, and during periods of intercurrent diarrhcea. 
In advanced cases, however, our therapeutical resources are often 
taxed to tlie utmost, and in vain, to effect more than a passing relief. A 
remedy which scarcciy ever fails to give temporary relief, even in the 
worst cases, is the stiirch and opium enema of the Pharmacopceia. Some 
acetate of Icafl may be added to this enema, or the lead and opium sup- 
pository may be employed with advantage. In more chronic cases and 
those of greater severity we still have a lai^ armory of more decided 
astringents to fall back upon, amongst which acetate of load and sulphate 
of copper {gr. {) with opium hold a high place. But the vegetable 
astringents, kino, catechu, hematoxylin, tannic acid, Indian bael, may 
be each in turn tried in combination with opium with decided, but often 
only temporary, benefit. The aromatic chalk and opium powder of the 
Pharmacopceia given in a mixture containing tincture 'of cat«chu is a 
favorite remedy in those cases. Although ail the vegetable astringents 
owe their efficacy to the tannin they contain, yet there is some peculiarity 
in each, and when one has failed another will often succeed, again in 
its turn to lose its virtues in the particular case. Almost all these cases 
require opium in addition to tho astringent, and sometimes opium al< 
given in the solid form is the best remedy. 

The diarrhcea, however, in all advanced cases should when possibli 
restrained by careful diet, with the help if necessary of a supposituiy] 
night. 

LabynqeaL PHTlllSie. — The treatment of the laryngeal form or 
plication of phthisis, although in many cases confereedly unsatisfactoi 
is yet generally attended at least with relief. 

We have, in all cases, two conditions to treat, laryngitis and laryngeal 
ulceration: the latter, having once occurred being the abiding lesion, tlie 
former (laryngitis) being more or less intense at different times and some- 
times subsiding altogether. As in tho lungs and in the intestines, so in 
the larynx, it is the attendant inflammation that causes the cbief symp- 
toms and calls especially for treatment. Now and then the local applica- 
tion of a strong solution of nitrate of silver {twenty grs. to the oz, ) or of 
sulphate of copper (twenty grs, to the oz.) Is useful. Tho former es- 
pecially sometimes lessens sensibility of tho parts. But I am quite sure 
that in this disease too great a diligence in the use of local applications to 
tho larynx is to be deprecated. I have not found much benefit result 
from the use of astringent solutions in the form of sprays. But such 
sedative or slightly stimulating inhalations as byoscyamus, tincture of 



cases 

olOQ^^^ 

ile^l 

1 



w 



ulc>:ratiox of the howkl. 



321 



benzoin, hops, etc, , aro often very uaefal, and I liave found preat advan- 
tage from the employment of the ipecacuanlia epray recommended by 
Ore. Ringor und Murrell for hronchitie. When Uiefe is mnch pain in tlie 
larynx, the pereistent use of external counter-irritation will be often 
found most beneffcial. A Bmal! blister the size of a shilling should be 
daily applied over the region of the iarynx for aeveral days, so as to keep 
up constant, but not too severe, counter-irritation. This treatment may 
be combined with sedative inhalations, and rarely fails to give considera- 
ble relief. Where the difficulty and paia in swallowing are groat, the 
application of a ten-per-cent. solution of cocaine may be made to the 
throat, or gelatine lozenges containing five-per-cent. of the drug allowed 
slowly to dissolve half an hour before meals. In some cases nutrient 
enemata should supplement, or for a time wholly replace, the ordinary 
method of feeding; they give rest to the diseased parts and lesson the 
terrible sense of exhaustion from which the patients often suffer. 

Tlie dyspnoea in these cases never becomes urgent enough to suggest 
the expediency of tracheotomy which on other grounds would not be 
thought of. 

When ulceration baa ensued, the insufflation of iodoform or boracic 
acid 1 part, cocaine or morphia ^ part and pulv. tragacanth 1 part, by 
means of a quiU or insufflator once or twice a day, will render the ulcers 
less active and painful. Dr. Semon' recommends iodoform, acid borae. 
da gr. ]'., morph, acet, gr. J. Eespirators charged with eucalyptus and 
bitter almond oil are often of considerable service, but in some cases 
cannot be worn. 

In extensive ulcerative destruction of the cords, the most distressing 
symptoms arise from the strain of cough and the mechanical difficulty of 
expectorating. These truly terrible symptoms are most difficult to re- 
lievo, and when they arise, a few drops of 'chlorofonn may be inhaled, or 
5 minims of iodide of ethyl; finally recourse may be Itad to morphia to 
Iceeen the acuteness of the distress. 

Apthous month and 'throat, a very distressing complication, especially 
apt to occur in diarrhou cases, may be warded off for a long time by care- 
ful cleansing of the mouth each time food is taken, with weak boracic 
lotion, or with tepid water just mad© pink with toilet Condy, with a few 
drops of Eau de Cologne added. 

HEMOPTYSIS. — In speaking of the ti-catment of hemoptysis, I have in 
mind the causes of hemorrhage which 1 have already indicated as opera- 
tive in phthisis, viz. : — Active hypenemia, discnsed small vessels, and ero- 
sion or aneurismal dilatation of lai^e vessels. The two former conditions 
accounting for moat attacks of primary hremoptysis and such intercurrent 
attacks as are preceded by, or attended with, the symptoms and signs of 
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fresh accession of lung disease. The latter condition being answerable 
for the severe and sometimes fatal hemorrhage proceeding from cavities 
most commonly in th^ later stages of the disease. 

Primary Uceinoptysis, — Shock is a marked symptom in early haemop- 
tysis^ especially in first attacks. The agitation of the patient must be 
calmed by the confident assurance of the absence of immediate danger, 
and all measures of treatment should be carried out without bustling 
about or whispering. The doctor will often treat his patient best by 
quieting anxious friends. The recumbent posture with head and shoulders 
slightly raised by pillows, should be adopted with light coverings and 
warmth to the feet. Ice should be given, and all stimulating restoratives 
strictly forbidden. 

In all cases of haemoptysis the aspect of the patient, and character of 
pulse should be noted, the temperature taken, and the stethoscope lightly 
applied over the front of the chest without allowing the patient to breathe 
with more than ordinary depth: the heart's sounds should also be care- 
fully listened to. All these observations can be made without disturbing 
the patient in the least, and information as to the attack can be gained 
from friends. 

There are different types of cases to be observed for which different 
plans of treatment are indicated. Firstly^ in a considerable proportion of 
cases there are pallor, chilliness, pinched features^ and 8mall,quiek, thready 
pulse of combined nervous shock, loss of blood, and constitutional feeble- 
ness; the first outburst of hemorrhage will have passed. If hemorrhage 
be still going on, 20 gr. of gallic acid with glycerine and camphor water 
may be given, followed by 5 gr. doses in iced water every half-hour for 
three or four doses, then at longer intervals. 

If the hemorrhage be severe, a full dose of liquid extract of ei^t may 
be given, 3 ij. to 3 iij in iced water and, nixx. to THixx. every hoar 
afterwards for a few doses. In other cases turpentine ' answers better: 
this drug is, however, best held in reserve, as a rule, for use in case the 
other remedies fail. Acetate of lead is a favorite remedy with some 
authors; it is a drug, however, of low diffusion power, slow to reach the 
part where its action is wanted, and difficult to eliminate when its effect 
has been accomplished; moreover, its primary action of constringing 
bowel secretions is directly opposed to the requirements of the case. As 
a general rule, cases of primary hsemoptysis subside without much trouble, 
and any remedy used in a sufficient number of cases, will gain a repuua 
tion. Salt and water was long held by the Brompton nurses as of great 
efficacy. As soon as active bleeding has ceased I am content lo give a 
little dilute sulphuric or nitro-liydrochloric acid, and ipecacuanha. 



' Olei terebinth! nse, ttixx., Mucilaginis acaciae, 3 iij., Aquam rinnamom ad r j., 
Brompton Pharmacopoeia. ' 
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Tincture of Iiamamelis, in ten to twenty minim doses, I have fouiid to 
have useful influence in checking the passive hemorrhage that sometimes 
BQccecds tu an activo outburst. 

There is niacli divtTsitj of opinion as to the deainibility of giving 
opiates in early htemoptysis. Inasmuch as I regard the sccondwy conse- 
quences of blood retained in the lungs as possibly harmful, I am myself 
unwilling to give opiates to check the cough, uniesa this be very rending 
and violent. In cases, however, in which the shock and terror of the 
patient arc very marked, an opiate (gr. ^ to 1 opium, and gr. 1 camphor) 
may be of great service in calming agitation and quieting heart's action. 
I have never been tempted to adopt Trousseau's plan of giving an emetic 
to arrest hiemoptysiB. It is of great importance to relieve blood presaure 
in haemoptysis, and a saline purge should be given at an early opportunity 
in the attack. 

For the luemoptysis which sometimes occurs in persons with venous 
plethora, usually of intemperate habits, and which not uncommonly 
ushers in a rapid infliitnmatory form of phthisis, the best treatment is 
not by direct astringents; a drachm of sulphate of magnesia with nil5 
each of tincture of digitalis and aromatic sulphuric acid, taken every four 
hours until the secretions become free and watery, is far more efUcacious, 
and in some cases it is well to begin with a mercurial. In very exceptional 
eases of this kind, depletion from the arm may be advised. I have seen 
two instances of smart hiemoptysia in pregnant women with contracted 
mitral valve, in whom the precedent evidence — full venous system, labor- 
ing right ventricle, and strongly thudding jiulmonary second sound — 
might have suggested a timely venesection, and saved a dangerous fllness. 

In cases in which there is distinct evidence of the syphilitic cachexia, 
full doses of iodide of ]iotaeeium should be given either alone or in com- 
bination with ergot. In these cases the hiemoptysis is sometimes very 
severe. After a primary htemoptysis, when the shock of the hemorrhage 
has passed, an observation of the temperature range will give most in- 
formation OS to the nature of the case, and promjit future treatment. 

Recurrfnt htBrniiplyniif. — In the treatment of thia form of haemoptysis, 
which it will be rumemliered (page 243) is due to the rupture of a vessel 
or aneurism in a cavity, besides the general principles of absolute muscu- 
lar rest, etc., before referred to, we must be more diligent with astringents 
and remedies which control the heart's action and allay cough: ergot, 
acting upon the muscular walls of the arteries, riigiialin, diminishing the 
frequency of the heart's action, and opium, lessening excitement and 
allaying cough, are of the greatest value. Our object is to allow the blood 
to coagulate at the seat of rupture, and faintness short of actual syncojie 
should be encouraged, rather than prevented by stimulants, Xnuevant 
remedies, however, from their relaxing effects on the vessels, are inad- 
miasible. Interrupted cold applications to the chest may be tried in these 



^ 



324 DISEASES OF THE LUNGS AND PLEURA, 

cases more usefully^ I thinks than in those in wliich the hemorrhage is 
capillary. 

The tendency to recurrence of hemorrhage in these cases must be re- 
membered, and care must be taken not to allow the patients to get about 
too soon. In those patients, too, who are gifted with rapid blood-making 
powers, and who pick up flesh with great rapidity after haemoptysis, a 
judicious abstinence from butchers' meat, and the complete withdrawal 
of stimulants, may ward off or postpone the next attack. 

The hemorrhage in this form of haemoptysis is far more profuse than 
in primary haemoptysis, and is often immediately fatal. In some cases it 
recurs again and again, until the patient arrives at the lowest ebb com- 
patible with life, when the bleeding vessel is staunched by coagulum, and 
recovery slowly commences. 

With reference to prophylactic treatment, patients the subjects of 
phthisis, particularly with chronic cavities, should be cautioned against 
muscular efforts, such as hurrying upstairs or walking fast, catching 
trains, etc. The experiments of Colin ' show that on exertion the pressure 
of blood in the pulmonary artery increases in greater ratio than that in 
the aorta. . 

Intercurrent Hcemopiysis. — In the course of phthisis haemoptysis may 
at any time occur, being due to active hypenemia of a fresh portion of 
lung, or rupture of a vessel in a portion already diseased. The treatment 
will be in accordance with the nature of the case. Slight staining of the 
expectoration, or even a small quantity of fresh blood, not infrequently 
appears in course of the elimination periods of the pneumonic forms of 
phthisis; such occurrences need occasion no modification of treatment, 
being due to the breaking across of tubercular vessels of small size and 
already partially occluded. As a measure of precaution stricter quietude 
must be enjoined for a short time after any such occurrence. Mixed 
sanguineous expectoration in cavity cases is best combated by free counter- 
irritation by the application of a blister, and subsequently dressing the 
surface with savin ointment for a week or ten days. 

Spurious Ucemoptysis. — I have dealt with the treatment of this non- 
pulmonary form of hemorrhage, in the chapter devoted to its description 
(see p. 245). 

Vomiting with Cough. — This distressing symptom is especially 
characteristic of the more indurative forms and stages of the disease. Its 
successful treatment is attended with much difficulty. The symptom is 
primarily due to the mechanical difficulty in expelling secretions from 
cavities and bronchial tubes which are surrounded by dense, tough, airier 
consolidations; and, secondly, it it is distmctly to be observed in many 
cases that there is undue irritability of the vagus, giving rise to cough 
directly food is taken into the stomach.' Any catarrhal condition of the 

• Comptes Rendus, p. 759, 1864. 



I stomach innst be treatert by nlkalies, bismuth and bydrocyanic acid taken 
an hour before meale. If thL-ro appears to lie an lijpera^sthetlc condition 
of the vagus, a little hydrocyanic acid with ill 10 doses of liq. morpbijje 
Iiydrochl., takun half an hour before the principal meals, either alone or 
with bismutii and aoda, may succeed in preventing the cough. In other 
caacB ;^in, a course of str}-chnia as a nerve tonic is very valuable, and 
])cp8in may be given after meals. The patient should keep very strictly 
at rest for an hour or so after meals. 

InTKR-CURBKST Pr.HL'RISY AND PsEHMONIA AND BkOSCHITIS. — 

Inttr-current pleurisy at the upper half of the chest, is beat treated by 
the application of small blisters or liq. epispasticus. If the ))ain be rather 
I of a dull, aching, than of a ehurp, pleuritic character, and if physical signs 
point to the presence of fresh catarrhal pneumonia or local bronchitis, the 
more gradual effect of iodine applications is to be preferred. The liq. 
iodi., B.P., may be iiaintetl over the part each day or second day for two 
or more applications, a layer of pine-wool covered with oiled silk being 
kept constantly applied over the part painted. Another good way of 
applying iodine is by the use of iodized cotton-wool, a French prepara- ^^H 
tion in the first inslance, but Messrs. Savory & Mooro have recently ^^H 
prepared an iodizetl woo! of two definite strengths, eiz., twenty per cent, ^^H 
and ten per cent. A layer of No. 1 (twenty per cent, strength) may bo ^^H 
L first applied for twenty-four hours covered with im|)ermcab1e tissue; by ^^H 
\ the end of that time, or perhaps after thirty-six hours, the color will have ^^H 
I been discharged, and a decided counter- irritation effected which may be ^^H 
kept up by the application of No. 2 (ten per cent.), and its renewal each ^^H 
second or third day. It is best to apply tlie fresh wool in the morning ^^H 
80 that the pungency of it may not interfere with sleep. It must also ha 
remembered that some skins are much more sensitive to iodine than 
others, so that the weaker preparation is strong enough in some cases. 

When some part of the lower half of the chest is affected with pleurisy ^^m 
in the course of phthisis, tbe prompt application of a long piece of Leslie's ^^H 
strupjiiiig three or four inches broad, so as to extend round the affected ^^H 

I side to a couple of Inches beyond the median Hue in front and behind, ^^H 
will by restraining respiratory movements at ouce relieve pain, and often ^^H 
arrest t)ie local inflammation. This treatment is of great value in many ^^H 
cases, and is to be particularly advised in those cases in which, in addition ^^^ 
to the signs of pleurisj', superficial crepitation with a few liquid clicks 
Bnggost that liquefaction of caseous pneumonic centres is proceeding close 
under the pleura. The timely application of strapping in such cases, ^^_ 
will, by relieving the Inng from the shock of cough, often avert pnenmo- ^^H 
thorax. Some patients cannot bear this application, however, and the ^^H 
rough clinical test of its probable usefulness in any given case, is to hold ^^| 
I the side with steady pressure by the hand, and see if relief from pain is ^^M 
I thereby obtained. In cases where strapping is not tolerated, the a]i])lica- ^^H 
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tion of a small blister with a hot linseed poultice over it, will speedily 
give relief. When the pain is severe, a blister may sometimes be applied 
with great advantage under the strapping. 

Tubercular meningitis. — The early stages of tubercular meningitis 
are, as already pointed out, very insidious and obscure, and it must be 
confessed that the progress of this fatal malady is beyond our control. 
Some of its more distressing symptoms may, however, be mitigated. A 
brisk calomel purge should first be given, anl if pain in the head be a 
marked symptom, it will be relieved by the application of cold lotions or 
the ice cap. In severe cases, marked relief will be afforded by the appli- 
cation of leeches to the temples. The room should, in the earlier stages 
of the disease, be darkened; care must be taken to relieve the bladder if 
necessarv. 

Full doses of bromide and smaller doses of iodide of potassium, seem 
sometimes to give relief. When the twitchings are marked, chloral 
should be given in combination with the bromide. Should convulsions 
threaten, the chloral should be sufficiently pushed to avert if possible this 
symptom, so distressing to friends although happily unfelt by the patient 
The chloral may be administered in a little water or barley-water, by the 
rectum, if it cannot be taken by the mouth. A few whiffs of chloroform 
has sometimes appeared to restrain convulsions. 




ON ABSCESS AND GROWTHS IN THE MEDIASTINUM. 

Abscess in tlie inpii iostiTium is a somewhnt rurc disease and is probably 
never of primary origin. Thti canses of abaceas in this situation may be 
thas enumerated. 

1. Injury to the sternum. 

2. PoBt-8temal syphilitie node, 

3. Perforation or injury to the cesophagua from the imjiaction or 
penetration of foreign bodies. 

4. Septio causes; pyaemia, enteric fever, tracheotomy. 

5. Glandular suppuration in association with Bcrofulous or tubercular 
disease: sometimes occurring after whooping cough. 

f . Caries of the Kpine, 

Syhptouatology. — A history of a blow or of aomo other circumstonco 
of the kind alluded to in the above list of causes, and the discovery of 
symptoms and signs pointing to mediastinal inflammation, are the ele- 
ments of diagnosis in this often obficure disease. Pm'ji and tenderruas, 
prVMiire siffnx, only very moderate in degree, and pifrfxta, are Uie symp- 
toms most worthy of notice. The pain is seated l>ehind the sternum or 
between the shouhlurs and radiates from these points. Paroxysmal cough 
of the laryngeal type, a certain amount of obstruction to venous return 
and some pain or difScnlty in swallowing, are the pressure phenomena 
which may be observed, chiefly in cases of abscess of consiilerable size in 
the anterior mediastinum. The pyrexia assumes the hectic type and 18 
attended with rigors and sweatings. 

On inspection, a curtain degree of fullness may be noticed over the 
Boperior sternal region, and sometimes there is also a red blush over the 
snrfaceand a slight cedcma masking the outlines of the cartilages and 
Bpftoea. There may be some obscure impulse communicateil from the 
aorta, and, in cases of large collection of pus behind the stemum, this 
impulse may elosc'ly simulate that of aneurism. In posterior abscesa 
thi^re is usually prominence and tenderness of one or two of the dorsal 
spinous proceases. 

The percussion and auscultation signs of posterior mediastinal abeoeaa 
ATO very obscure, so that the frequent association of spinal caries, with Its 
characteristic external signs, is of much importance in diz^nosis. 

In abscess of the anterior mediastinum, there is dullness over the region 
of pain and swelling, with unduly conducted treacbeal breath-sound. In 
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cases in which the aortic sdnnds and impulse are conducted^ it is im- 
portant to make several examinations at times when the patient is at rest 
and free from cardiac excitement. 

If let alone the abscess may point externally or into the pleura^ peri- 
cardium, lung^ or bronchus. In posterior mediastinal cases, the abscess 
may burrow along the vessels between the pillars of the diaphragm and 
finally point in the iliac or femoral region. Most commonly' anterior 
mediastinal abscesses, either point externally or burst into a bronchus. 

Treatment. — In the earlier stages, poultices should be employed, 
especially in those cases in which there is any external tenderness. In 
cases connected with caries of the spine the appropriate treatment for that 
affection must be adopted. Complete rest is in all cases necessary. The 
patient requires to be well supported by general treatment, and quinine 
administered for the control of hectic. 

When the abscess is within reach of surgical treatment it should be 
evacuated. In more doubtful cases the aspirator may be employed. 
Gases, however, in which there has been a communication effected with a 
bronchus, should not be interfered with hastily, as the abscess may 
become completely evacuated and cured in this way. 

Mediastinal Growths. 

Pathology and Etiology. — Growths in the mediastinum are of two 
kinds, sarcoma (including lymphoma) and carcinoma. 

As a primary affection carcinoma is rare: its occurrence in this situa- 
tion being usually due to extension from neighboring parts, especially 
from the oesophagus, more rarely from the stomach, liver, kidney, or 
lung. As a secondary deposit from distant sources, cancer of the medi- 
astinum is also rare. The form in which true cancer appears in the 
mediastinum, is usually scirrhus, but both epithelioma and encephaloid 
are found as secondary growths. 

Primary sarcoma of the mediastinum is almost invariably lymphoma- 
tous: any of the other kinds, round-celled, spindle-celled, osteoid, or en- 
chondromatouB, may occur secondarily in accordance with the nature of 
the primary tumor. 

The bronchial or anterior mediastinal glands are usually the primary 
seat of lympho-sarcoma: in some cases the disease appears to commence 
in the remains of the thymus. The growth having once broken through 
the capsule of glands, tends rapidly to infiltrate the mediastinum, in- 
volving the pericardium and creeping along the vessels and bronchi to 
the root and interior of the lung. In their later stages these growths are 
exceedingly malignant, small lymphatic tumors being disseminated 
through many distant organs. 

Age. — Sarcomatous growths in the mediastinum may occur at any age, 
even in early childhood, and they are more prevalent before than after 
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the middle period of life. Thoy are also of more freqaent occurrence in 
females than males: in both these resiwcts differing, it will be observed, 
from aneurism. True cancer rarely occurs before middlo life and is 
rather more prevalent amongBt mules. 

Whilst, lis a rule, the most inifwrtant symptoms and the fatal issue of 
the case, are attributable to the medtaBtinal lesion, it is important to note, 
that growths limited to the mediastinum are hut very rarely met with: 
one lung, more commonly the left than the right, being generally in- 
volved. 

Symptoms. — As a rule, excepting of course those cases in which the 
eL'sopbagns is early obstructed, emaciation is not a marked symptom in 
mediiistinal tumors, but in all cases there has been some loss of weight. 
The symptoms ot mediastinal growths are due to the presence of a foreign 
solid mass within the thorax, diminishing breathing space, compressing 
TessetS and nerves, and thrusting aside or invading important puseages, 
orgauK, and tissues. Paiu in the chest is sometimes of the darting oc- 
casional character peculiar to growths, more generally it is asense of un- 
easiness rather than actual suffering, excejit where the pleura has become 
involved. The pressure symptoms of growths are insidious m their 
occurrence, but more persistent and lees variable than those of aneurism. 
'J'bus the dyspnoea is, as a rule, much less fluctuating than that of 
aneurism, and it tends more gradually to increase. Parosysmal dyspn«M» 
is less common, except perhaps in the later stipes of the disease. Oough, 
dry and teasing, or attended with slight and difficult expectoration, is one 
of the first symptoms complained of. It has a iwcnliar clanging or husky 
obstructive cliaracter, which the ex)>crietice<i ear at oneo notices. In the 
later stitges, when the growth has invaded the lung, sanguimeous expec- 
toration may he observed, and sometimes a profuse hcemoptysis occurs, 
which is followed by a considerable, though temporary, amelioration of 
symptoms, liffimoptysis is not, however, an important sign of mediastinal 
growths, 

Dysphagia is a much more common and, when present, a more abiding 
symptom in growths tlian iu aneurism. Pressure upon veins is again, aa 
a marked symptom, of more common occurrence in growths, and the 
head, neck, and upper extremities sometimes present a tnrgid uHlematona 
apl>oBrauce which is very ctiaracteristic, large tortuons veins also fro- 
quently vxnirse over the surface of the epigastrium and chest. 

Ph V81CAL SinKS. — A si ightly staring, suffused, and anxious expreHsion 
of countenance is most commonly to be obeorved, and in marked caaos the 
aspect assumes that of semi -strangulation, pitiable to witness, the swollen 
and isdematous head, neck, and upper limbs contrasting wiUi tliu nnluml 
appearance of the lower half of the body. 

The respirations are distinctly quickened, the pulse generally accel- 
erated, whilst the t«m]>eratnre remains low. 
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When the anterior mediastinum is involved^ as is the case in the 
majority of instances, some prominence of the upper sternum may be 
noticed. Enlarged glands at the root of the neck, or in the axilla, should 
be carefully felt for, the fixed or movable character of which may give a 
clue to the cancerous or lymphomatous nature of the tumor. 

The heart is displaced in a direction varying with the position of the 
growth. Most commonly it is thrust to one side; sometimes the base is 
lowered, the apex being tilted upwards and outwards. At other times 
the growth extends from above downwards between the heart and the 
sternum, at other times again forwards from behind the organ, and I 
have met with an instance in which the heart was borne forwards com- 
pressed and fluttering against the anterior chest wall. 

Over the region of the tumor there is percussion dullness, which en- 
croaches in well-marked cases both upon the mediastinum and lung. 
The disease is rarely symmetrical, the chief extension of dullness being 
to one side, but in all cases the middle line is encroached upon. On 
careful percussion it will be observed that, on the lung side of the growth- 
extension, the circumference of the area of dullness is bounded by pul- 
monary note, and this feature is very characteristic of mediastinal tumor 
as distinguished from primary lung disease: the distinction from pleuritic 
effusion in which the circumferential parts are first involved, the central 
last, being still more evident. Some impulse, communicated from the 
aorta, may often be felt over the dull area, the knocking character of 
which can usually be distinguished from that of aneurism. The vocal 
resonance and fremitus are both increased over the area of dullness. The 
heart's sounds are well conducted, and impulse may be still more dis- 
tinctly appreciated by the ear. A systolic murmur is occasiomilly to be 
heard over some portion of the dull region, wanting, however, in the ex- 
pansive rough quality th^t would be expected in a murmur generated by 
an aneurism of such dimensions. 

The respiratory sounds over the tumor are more or less bronchial, 
sometimes intensely so, at others partially or completely obscured by 
stridulous i^honchus. 

Over the lung on the side to which the tumor most encroaches, and 
especially over the posterior base, the respiratory murmur may be en- 
feebled or annulled, and in obscure cases of small deep-seated mediastinal 
growths, this failure in the entrance of air on one side is, in the absence 
of signs of effusion, of great importance in diagnosis. Marked stridor on 
one side would in such cases also be an important sign. 

On inspection and also in placing the hands evenly on the two sides 
over the lower region of the chest, impairment of mobility may be dis- 
tinctly observed on the affected side during deep inspiration. As the 
disease advances, in cases in which vital passages are not so immediately 
involved as to speedily terminate life, the lung becomes more involved 
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from root to periplmry, until tlie whole side is completely dull and dis- 
tended. Observed now for the first time, it may be impossible to distin- 
piish such a case from ono of ertonsivo pleuritic eSueion, for the heart is 
displaced, as it would be by fluid in the pleura, and vocal fremitus, reso- 
lumcr and breath-sound are all suppressed in consecinenco of the occlusion 
at tho bronchi by growths. The introduction of a fine trochar which fails 
to prodnco fluid, and is felt to penetrate and to be tixei) by solid tissues, 
is tho only certain means of effecting diagnosis, although careful examina- 
tion will often reveal out-lying islets of resonance correspondiug with 
thin ureas of lung encrusting the periphery of the growth. In other 
coses, effusion cither mechanical from pressure upon the azygos reins, or 
inflammatory, complicates tho signs and symptoms of tumor. 

Portions of lung not directly involved in the growth, may become 
solidified or destroyed from (a) collection of secretion within the bron- 
chial tubes which are shut off from the trachea, causing dilatation of 
the tul>es, and collapse of adjacent lung,(&) broncho-pneumonic obstruction 
of Inng ensuing upon collapse, (c) mtlammaton' destniction of lung, 
secondary to pressure npon the pulmonary nerves, (Biidd).' 

Diagnosis. — Tho diagnosis of tumor of the mediastinum, as soon as 
the attention is seriously drawn to the case by symptoms, is not aa a rule 
diiBcult. In the first place pressure- signs and symptoms are incompati- 
ble with any form of pleuritic disease or pulmonary consolidation, nor are 
they markedly present even in extreme pericardial efiEusion. The condi- 
tions which most simulate mediastinal tumors arc abscess, and syphilitic 
stricture of a main bronchus. The temperature, hectic phenomena, 
possible history of injury, character of pain and attendant inflammatory 
phenomena, will usually clear up the diagnosis in cases of abscess. 

Tho distinction of syphilitic stricture of the main bronchus or lower 
trachea, from an obscure mediastinal tumor of small dimensions strangu- 
lating these parts, is most diflfjcult. Still the limitation of pressure signs 
to one system, and the absence of any discoviirable physical signs of 
tnmor, together with tho history of syphilis, would at least sufficiently 
clear up the diagnosis to suggi'st a dcflnite treatment, the effects of which 
might [RThupe, but not necessarily, throw further light upon the case. 

Having arrived at tho conclusion that there is a tumor present in the 
mediastinum, we liave yet to determine whether it be aneurism or growth; 
and if the latter, what kind of growth. 

The following are the chief points in favor of a mediastinal tumor 
being growth rather than aneurism. 

1. The age of the patient, if under twenty-five. 2, Tlie presence or 
history of tumors in other situations. 3. The absence of marked diecuso 
of the vessels. 4. The absence of characteristic pulsation or bruit; es- 

■ On Hume of the eSectfl ot primur.v caDcerous tumors within the chest. Medico- 
ChirurKit^al traDsoctions, vol. siii., p, 3in. 
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pecially when combined with, 5, The presence of decided venous ob- 
struction; and 6, Extensive area of superficial dullness. 

In endeavoring to come to a diagnosis as to the nature of the growth 
present, the following points may be usefully remembered: 

1. If the disease be primary in the mediastinum, it will be most 
probably lymphoma. 2. The younger the patient the more likely is the 
growth to be of this nature. 3. The presence of enlarged movable glands 
in the neck or other parts of the body is in favor of lymphoma. 4. If 
the disease be secondary to a growth elsewhere, it will be of the same 
nature as the primary disease. 5. So far as invasion of the lung goes, 
this feature is common to all growths. 

Treatment. — No treatment has yet been found to influence the 
progress of mediastinal growths. The more distressing symptoms may 
be relieved by antispasmodic and sedative remedies. An effusion into 
the pleura should not be interfered with, unless it be distinctly increasing 
dyspnaa, its tendency being to retard the progress of the growth. 



CHAPTER XXXY. 



HYDATID OF THE LUNG. 
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most frc(]uent sent of Iiydatiil tumor. 
The digeiuse, liowever, is only rarely met with in this country, but in 
Austruliu it m much more prevalent.' 

The disease is most prevalent in the male e^x. It may occur at any 
age, and is nearly twice as frequent in the right as in the left lung: this 
preponderance in favor of the right aide being most marked amongst cases 
of basic distribution. Sometimes the ncephalocysts are multiple and 
affect both lungs. The bases or central portions of the lungs are most 
commonly affected, but one or both apices may be attacked. Sometimes 
the cysts have been found in the pulmonary arteries and right side of tlie 
heart, having been conveyed there from some more distant point. In 
the bronchial tubes the cysts, entire or broken, may ho fonntl on tlieir 
way to expulsion. 

The parasite finds its way to the lungs from the digestive canal, and 
through the pulmonary artery, Tho morbid anatomy of an hydatid 
tumor of tho lung is after the same pattern as that of similar cysts else- 
where, the capsule being furnished by the more or loss smootbeil, thick- 
ened and condensed pulmonary tissue. The capsule of t!ie pulmonary 
hydatid is tiius in the lung, very vascular, and with it one or more bron- 
chial tubes communicate. 

■ Symptoms. — The symptoms and signs of hydatid of the lung may bo 
conveniently divided into: — 1. Tlioso presented by the tumor before 
rupture. 2. Those which occur during and after rupture. 

Before rupture. — Unbroken cysts which have not attaineil considora- 
ble siisc, may give rise to absolutely no recognizable signs, and so slow 
and insidious is their growth, that even large tumors may exist for a long 
time unsuspected. Cough, liiemoptysis, pain, and dyspntea, are the chief 
symptoms that may be present in this stage. 

The cough is dry, teasing in character, sometimes attended with sliglit 
bronchial ex pec to ration; occasionally it is distinctly paroxysmal, and has 
a> laryngeal croupy character. Hemoptysis is but slight, from a mere 
streak or staining of the sputum to a tea-spoonfol or so, and is due to 



' 1 niu greatly iodebted in my r<!mark.H on Hydatid of the Lunj; tn Dr. 
Davies Thomas's (of Adelaide) tulmirablc broi-liiti'e, puliti«hed by Mr. U. K. Lewis, 
1884, and containing numerous tubulated vaaea and references. 
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some active pulmonary congestion^ set up by the growing parasite in its 
immediate neighborhood. 

Pain is not experienced except when the cyst has approached near 
enough to the surface to involve the pleura; but before this period an ill- 
defined uneasiness may be felt. The dyspnoea is inappreciable except in 
the cases of a large cyst, or one placed near tlie root of the lung. The 
centric pressure symptoms of an acephalocyst are, however, never very 
marked. 

The physical signs before rupture may, in cases of small or deeply 
seated cysts, be completely obscured. Over tumors of larger size and 
nearer the surface, a certain degree of fullness may be observed with 
efifacement of the intercostal spaces over a limited area. Percussion dull- 
ness, having a very definite and circular outline, is obtained over this 
area, beyond which there is normal or modified pulmonary resonance. A 
certain degree of elasticity may be appreciated on percussion over the 
most central point, amounting possibly to hydatid thrill.* Over the 
region of dullness, vocal fremitus and respiratory murmurs are enfeebled 
or absent. There is more or less displacement of the heart and other 
organs. In some cases pleuritic friction may be present over the tumor. 

In association with these more or less positive signs and symptoms, 
there are the important facts of the absence of pyrexia, the but slight 
interference with general health and nutrition, and the very insidious 
and ill-defined onset of the disease. The position of the physical signs is 
sometimes of value in diagnosis, when they j)resent in the mammary or 
axillary, infra- scapula, or some other central or marginal portion. The 
removal through a fine trochar of the characteristic hydatid fluid of low 
specific gravity, 1005-7, rich in chlorides and free from albumen, contain- 
ing possibly some booklets, will completely solve the diagnosis. This 
step, however, should not be taken until the diagnosis is so far arrived at 
as to prepare the practitioner for the rapid removal of a considerable 
quantity of fluid: and this for reasons to be presently mentioned. 

Rupture of the cyst. — Spontaneous rupture of the cyst into the bron- 
chial tubes takes place in about half the cases, into the pleura in l^we per 
cent., and more rarely into the pericardium. 

Sudden pain, intense dyspnoea, and the expectoration of a large 
amount of watery, blood-stained fiuid are the s3rmptoms which immediately 
attend upon rupture of the sac into the lung. In some cases the lungs 
are so completely flooded as to overwhelm the patient and cause immediate 
death. In other cases the churning and rattling of the fluid and air iu 
the chest can be heard, and after a desperate struggle the bronchial tubes 
become sufficiently cleared, when rapid amendment of symptoms takes 

' *' Hydatid thrill" is, however, a very mislea^ling term. I have felt the sign 
most perfectly elicited in a case of hydro- nephrosis, and also well-marked at the 
superior level of the fluid in pyo-pneumothorax. 
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place. Together with the fluid a greater or emallpr number of danghter 
cjBts may be expelled, and eonietiniea im mediately, but more often at a 
subsequent date, the cyst wail may be exiielJed, entire or in fragments, 
with symptomB of threatened suffocation. 

It froqnently huppone that with these alarming symptoms the real 
nature of the disease is for the first time recognized, the exiwrtoration of 
the hydatid membrane or daughter cysts being ospeeially characteristic. 

Utemoptysis, much more profuse in quantity than in the earlier stag^ 
of the disease, may occur at the time of rupture and at any subsequent 
period, the hemorrhage being due to the tearing of the cyst membrane at 
the moment of collapse away from ite ^-ascular ca])Bule, from which at the 
same time the support and even pi-ossuru ' of the dietended cyst is sud- 
denly removed. Hiemoptysia is thus one of the moat constant and im- 
portant symptoms of hydatid of the lung, occurring in about four-liftha 
of the cases at some period: as a rule only slight in degree at the earlier 
stages, but often very severe and repeated after the rupture of the sac. 

Of the large proportion of cases in which death is not causeil by suffo- 
cation at the time of rupture, many (some sixty per cent.) recover after a 
time, during which tliey jtresent more or lesn distinctly the physical signs 
and symptoms of pulmonary abscens. Of llieae eases also in which spon- 
taneous rupture of the cyst does not take place, in a certain number, 
death of the parasite takes place with shrivelling of the sac and jMirtial 
absorption or inspissation of its fluid contents. Many of these cases arc 
preceded or followed by suppuration of the capsule, and thus pulmonary 
abscess is formed, and sooner or later discharged with shreds and di'-bris 
of the cyst. Wlien the cyst is sniidl it may simply shrivel and become 
infiltrated with salts, forming a contracted obsolete cyst in the lung, and 
giving rise to no symptoms. 

In those caees in which death of the parasite and partial separation 
from the capsule occur, a very fa'tid abscess may result from decomposi- 
tion of the sac 

The emaciation, hectic, occasional haemoptysis, severe cough, and 
often profuse expectoration tliat characterize the later ati^s of hydatid 
disease, in combination with the physical signs of excavation of the lung 
and of great bronchial irritation, especially on the side affected by the 
parasite, are at first sight very suggestive of pulmonary phthisis. A 
careful examination into the history of the case, however, including the 
sudden commencement of expectoration as a copiona outburst of blowl- 
fltaincd, watery or aemi-purulent fluid, and the discovery of the physical 

' Dr. Thoniiis has ascertained Uie intra-eystic pressure in one hydatid of medium 
size to be froni len lu twelve inches of wati^r, bul in another (.'Ost- in which the 
cyst was large enough to bulge, iknd therefore becompi-essod by the llioratic wall, 
the intra-cyHtic tension amountod to twenty-Gve inches during innpiruUon. thirty 
inches during expiration, op. cit.. p. 31. 
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signs of cavity in some situation unusual in phthisis, will arouse suspicions 
as to the true nature of the case, and a careful daily observation of the 
sputum may lead to the discovery of membranous shreds or the mor© 
typical " gooseberry skins/* the structure of which microscopic examina- 
tion will reveal to be that of hydatid cysts. 

Treatment.— Medicinal remedies in the early stages of hydatid of the 
lung are completely useless. In the later stages when the condition is 
practically that of abscess of the lung, bark and mineral acids, with a 
generous supporting diet are required. 

In cases of large unruptured cysts, if left untreated, there is great 
danger of the patient being suffocated by the sudden rupture of the cyst 
flooding the bronchial tubes, or of a virulent pleurisy being set up by 
rupture of the sac into the pleural cavity. 

On the other hand operative treatment must in this stage be very 
cautiously undertaken. The operative measures for this stage are of two 
kinds: — 1. Puncture with a fine or medium-sized trochar connected with 
an aspirator or syphon tubing, /.«., paracentesis. 2. The more radical 
operation of incision and evacuation of the entire parasite, ue.y thora- 
centesis. The danger connected with the apparently simple operation of 
paracentesis arises from the elasticity of the sac, and its commonly con- 
taining daughter-cysts; the elasticity of the sac giving it a tendency to 
retract and elude the trochar, the watery fluid thus escaping into the 
capsule and obtaining exit through the bronchial tubes as in spontaneous 
rupture. The trochar may also become occluded by secondary cysts and 
thus fail to empty the sac, which again discharges its contents into the 
capsule. 

A bold introduction of the trochar deeply into the cyst and the provi- 
sion of a second side opening to the canula will tend to avert both these 
misfortunes. 

The radical operation of incision and removal of the cyst and its con- 
tents though the external opening enlarged by dressing forceps, commends 
itself as the most rational treatment, and in a case in which pain and 
auscultatory evidences of pleurisy had been observed, le^ing to the in- 
ference that adhesions were present, it would probably be the safest treat- 
ment, but not otherwise. In a large proportion of cases, however, the 
cysts are two deep for any operative treatment, and in a good proportion 
of such cases spontaneous rupture leads to the expulsion or obsolescence 
of the sac. 

After rupture each case must be treated on its merits, too hasty an 
operative interference being, however, much to be deprecated. In cases 
where the patient is notably losing ground from hectic and profuse or 
fcetid expectoration, the question of operation must be carefully and in 
good time considered. The operative measures to be adopted would be 
identical with those for abscess of the lung. 
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Abscess, caseous, of lung, 202 

in mediastinum, 327 
Absence of vocal fremitus, 23 

in pleurisy, 53, 57 
Acute pneumonic phthisis, 208» 805 
Addison, 1, 2, 179, 182 
^go[)liony, 44, 59 
Agaricin in phthisis, 307, 310 
Alar thorax, 50 
Albuminuria in phthisis, 275 
Allbutt, Clifford, 80 
Algiers, health resort, 173, 298 
Alpine healtli resorts, 287 
Alveolar catarrh, 198 
Alveoli of the lungs, 2 
Amphoric breathing, 39 

in pneu mo- thorax, 91 

resonance, 44 
Anscsthcsia in paracentesis, 73 
Andes, Peruvian, 290 
Antipyrin, 307 
Aponeurotic rheumatism, 47 
Arsenic in phthisis, 306 
Asthma, 164 

etiology, 165 

bronchial spasm in, 164 

climatic treatment in, 173 

exciting causes, 166 

physical signs. 168 

symptoms, 167 

treatment, 173 

varieties, 170 
Astringents in haemoptysis, 322 
Atelectasis pulnionum, 153 
Auscultation, 32 
Australian health resorts, 293 
Austrian Tyrol, 291 

BacceUi, 44, 67 

Bacillus tuberculosis, 187 
description of, 187 
experiments, 188 
relation to phthisis, 187 



Bacillus jequirity, 188 

Barth and Roger, 33, 34, 38 

Bayle, 182 

Batimler, C. 239 

Beau, 30, 33, 34 

Bennett, Hughes, 302, 314 

Berkart, 122, 165 

Bert, 6 

Biarritz, health resort, 297 

Blakiston, 33 

Blisters in pneumonia, 141 

Bondet 30, 84, 35, 38 

Bowditch, 63, 71, 191 

Bowel, ulceration of, 255 
symptoms of, 257 
treatment, 318 

Breath-sounds, abnormal, 85 
amphoric, 39 
blowing, 38 
cavernous, 39 
compensatory, 36 
exaggerated, 36 
hai'sh or weak, 35 
jerky or wavy, 36 
suppression of, 86 
tracheal, 38 
tubular, 38 
weak, JJ5 

Bristowe, 31 

Bronchial narrowing, 148 
symptoms of, 149 
tivatment of, 150 

Bronchial respiration, 87 

Bronchiectasis, 151 
etiology of, 151 
symptoms of, 153 
treatment of, 154 
vaneties of, 151 
Bronchi-ectatic phthisis, 260 
chistic tissue in, 260 
treatment of, 316 
Broiicliitis, 98 

etiology of, 98 
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Bronchitis, classification, 103 
diii^nosis, 108 
patliology, 101 
prognosis, 105 
symptoms, 102 
treatment, 105 
acute suffocative, 104 
capillary, 103 
from dust, 107 
case of, 107 
plastic, 110 
Broncho-pneumonia, 144 
treatment, 147 
varieties, 145 
Buchanan, 191 
Buhl, 186 

Cachexia in fibroid phthisis, 216 

Csecum, ulceration of, 256 

Cairo, health resort, 208 

California, health resort, 298 

Callipers, 23 

Cannes, health resort, 296 

Carson, 4 

Case of caseous abscess of lung, 202 

catarrhal phthisis, 202 

dust broncliitis, 107 

emphysema^ 117 

fibroid phthisis, 218 

hemorrhagic phthisis, 241 

pythogenic pneumonia, 184 

recurrent haemoptysis, 235 

tubercular meningitis, 268 
Catarrh, alveolar, 198 
Catarrhal phthisis, 199 

case of, 202 
Cavernous breath-sounds, 39 
Cavities, cicatrization of, 230 

diagnosis of, 158, 225 

mode of origin, 226 

operations on, 160 

pathology' of, 227 

quiescent, 230 

recent, 226 

secreting, 231 

surgical treatment, 158 

treatment, 312 

ulcerous, 232 
Cayley, 161, 235 
Charcot, 234 

Chauffard and Gombault, 66 
Chauveau, 30, 34, 38, 257 



Chest, auscultation of, 82 

circumference of, 17 

deforiuitics of, 47 

examination of, 16 

inspection of, 22 

measurements of, 17 

movements of, 22 

palpation of, 22 

percussion of, 24 

shape of, 17 

topogi-aphy of, 20 

vital capacity, 19 
Chest- wall, divsease of, 47 
Chur, health resort, 290 
Cimiez, health resort, 173, 297 
Clark, Sir Andrew, 180, 211, 217 
Clark, Le Gros, 13 
Climate in asthma, 173 

in phthisis, 287 
Cod-liver oil in phthisis, 302 
Coloi*ado, ileal th i*esort, 290 
Confluent broncho-pneumonia, 145 
Consumption, (see phthisis) 

galloping, 207 
Cornil and Herard, 200 
Cough, laryngeal, 251 

vomiting with, 824 
Crackling, dry, 41 

humid, 42 
Creighton, 189 
Cyrtometer, 17, 23 

Darjeeling, health resort, 291 

Davos, health resort, 173. 278. 287 

Denison, 288 

Denver, health i-^sort, 290 

Diaphragm, displacement of, 59 

Diarrhoea in phthisis, 257 

Diathesis, luvmorrhagic, 248 

Dickinson. 262 

Diet in phthisis, 281 

Disseminated broncho-pneumonia. 145 

treatment, 147 
Disease, lardaceous, in phthisis, 274 

in syphilitic phthisis, 266 
Donders, 5 
Dreschfeld, 268 
Dust bronchitis, 107 

ciuse oT, 107 , 

phthisis, 261 

Edobohls, 78 
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Effusions into pleura, 03 


Fraentzel. BO.tW 


^H 


etiologj- of, 5! 


Fi'emitus. absence ot, 57 


^^M 


diagnosis of, 58 


rhonclial, 40 


^^^^^^M 


parncentesis in, 71,73 


vocal. 98 J 


^^^^H 




Frerichs, 268 M 


^^^^^H 


putrid in, 89 


Freund. 115 ^ 


^^^^^H 


simple, 70,73 


FHedlander, 138 '" 


^^^^^H 


nipplemenU] signs of, 53 


Fi-iction, 58 


^^1 


suppurative, 63 


FowwX 34 


^^M 




Fo.t, Wilson, 73. 181 




varieties of, 70 


J 


^^^^^H 


Effusions, chronic, 7i 


Gaide. 03 M 


^^^^H 


Elastic tissue in sputum. «, 304, 238 


L!air,lner, 114 m 


^^^^H 


drawings of. 204, 238 


Garland. 12, 53. 60 ■ 


^^^^^H 


detection of, 45 


Gee. 61 


^^^H 


Elasticity ot lungs, 7 


Giant cell in tubercle, 181 


^^H 


Ellis, 55 


Gibbes. Ueneuge, 43, 188 


^^^H 




Giles, 138 


^^H 


eUology ot. 114 


GtioD, health resort, 291 


^^H 


case of, 117 


Godloe, 180 


^^H 


clinical varieties ot. IIS 


GOrbersdorf, heBltli r.-sort, 361 


^^H 


compensation in, 113 


Gould, Pearce. 180 


^^1 


failure of nutriUon in. 115 


Grape-cure ot phthisis. 383 


^^H 


general. 110 


Graase. healUi resort. 39« 


^^H 


large tuui;ed, 110 


Gravitation in lire niopty sis, 340 


^^M 


local. 118 


Greenhow, 115 


^^H 


small Kinged. 117 


Gangrene of lung, 15S 


^^1 


Emphysema, movement ot chest in. 118 


etiology, 158 


^^H 


pathology of. Ill 


symptoms. 156 


^^H 


li'ocingot thoracic movement, 118 


treatment, 156 




treatment of, lift 


in pneumonia, 148 


^^H 


Empyema. 78 




^^^1 




Haemophilia, hfemori-hnge in, 249 


^^^1 


Iwtdlli in pus. «6 


Hit^moptysis. 238 


^^1 


chronic. 86 


etiology. 233 


^^H 


1 diagnosis ot, 7B 


dioKDOsia, 387 


^^H 


L dralniigt^. 85 




^^^1 


1 injection of pleura ia. 60 


recurrent, 239. 341 


^^^H 


f operations for. 81 


case ot. 235 


^^H 


pectoriloquie aphonitiue in, 87 


features of, 241 


t^^H 


physical signs in, 67 


relation U> phthisis. 389 


^^H 


pulsafine:. 68 


sources ot. 283 


^^1 


English henlth resorts, 382 




^^H 


Expectoration (see sputum) 


treatment of, 331 
spurious. 345 


^1 


Falkenstein. heallh resort. 391 


diagnosis ot, 987 




FMcial creaking, 40 


from epistajtis. 346 


^^H 


Fever {see pyrexia) 


from gums, 346 


^^^1 


Fibroid (aeephUiisis) 




^^H 


Finlav, 363 


from liiemophiliB. 349 


^^H 


FiatuU. 279 


from hysteria, 246 


^^^H 


Flint, 89 


treatment of, 347 

J 


J 
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Jlemorrhage from lung (see haemop- 
tysis) 
Haemothoi*ax, 07 
Hamilton, 15, 181, 182 
Hare, Dr., 17 
Hastings. Dr., 162 
Hay asthma, 171 
Health resorts, 173, 287 
Hensley, 3 

Hereditary predisposition, 194 
Hjaltelin. 125 
Hudson, 60 
Hutchinson, 6, 125 
Hydatids of lungs, 197 

symptoms, 197 

treatment, 336. 
Hydres, health resort, 178 

Inflammation of lung, 125 

alveoli, 179 

larynx, 250 
Inhalations in laryngeal phthisis, 820 

in phthisis, 308 
laspection of chest, 22 
Intercostal fluctuation, 58 

neuralgia, 47 
Irvine, Pearson, 149 

Jac!coud, 286, 290 
Jackson, 115 
Jagielski, 284 
Jaiija, 290 
J.mner. Sir W., 114 
Johnson, Dr. Qeo., 246 

Kan-ick, 284 
Klebs and Mosler, 257 
Klein, 14, 15, 128, 181, 188 
Koirh, 182, 186, 188 
Koumiss, 284 

La<»nnec, 30, 39, 182, 183 
Lardaceous disease, 274 
Laryngeal phthisis, 250 
Larynx, ulcenition of, 250 

morbid anatomy, 251 

diagnosis, 254 

treatment, 320 
Laryngoscope, use of, 253 
Lausiinne, health i*esort, 291 
lies Avants, health resort, 291 
Les Moulins, health resort, 297 



Liebermann, 3 
Lungs, alveoli of, 2 

anatomy of, 1 

circulation in, 2 

contractile powers of, 4 

elastic resilience of, 7 

lymphatics of, 14 

movements of, in phthisis, 188 

muscular fibres in, 5 

nerves of, 15 
Lungs, residual tension of, 5 
Lymphatics of lung, 14 

Mackenzie, S., 262 

Maclean, 68 

McVail, 114 

Madeira, health resort, 298 

Mahomed, 30 

Manitou, health resort, 290 

Manometer, 5 

figure of, 7 
Maunsell, 128 
Meningitis, tubercular, 268 

case of, 268 

diagnosis, 272 

symptoms, 272 

treatment, 326 
Mentone, health resort, 297, 299 
M6ran, health resort, 291. 299 
Micro-orgBnisms in sputum, 45 

in phthisis, 187 

in pneumonia, 128 
Middleton, 191 

Monte Carlo, health resort, 297 
Montreux, health resort, 292 
Mosler and Klebs, 257 
Murchison, 127 
Murmurs, respiratory, 32 

vesicular, 32 

of glottic origin, 34 

in displacement of heart, 61 
Mailer, 5 
Myalgia, 47 

Nerves of lung, 15 
Neuralgia, intercostal, 47 
Niemeycr, 198. 200 
Night sweats in phthisis, 309 

agaricin in, 310 

picrotoxin, 310 

CEdema of lung, 123 
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<Edema of lung, symptoms, 138 
treatment. 134 
in pneumonia, 137 

Paracentesis thoracis, 78 
Palpation, 28 
Parkes, 184 
Pau, health resort, 298 
Pavy, 262 
Peacock, 289 

Pectoriloquie aphonique. 44 
Percussion, 24 
Penchondritis, 49 
Perls, 5 

Peruvian Andes, 290 
Phthisis, acute pneumonic, 208 
confluent form, 208 
diagnosis, 203 
elastic tissue, 204 
symptoms, 208 
tem|)erature in, 206 
treatment, 804 
disseminated form, 207 
acute tubercular, 219 
etiology of, 186 
albuminoid disease in. 275 
bronchi-ectatic, 260 
catarrhul, 199 
case of, 202 
cavity stage, 225 
chronic pneumonic (see fibroid) 
classification of, 197 
climatic causes, 190 
constitutional liability, 193 
contagion in, 190 
definition, 178 
diabetic, 262 
dust, 261 
fibroid, 209. 211 
etiology, 212 
cachexia in, 216 
case of, 213 
diagnosis, 211, 216 
pathology, 211, 217 
prognosis, 216, 217 
symptoms, 211 
treatment, 315 
hemorrhagic, 839 
health resorts in, 287 
micro-organisms in, 185, 187 (nee 
duo bacillus) 
pathology of, 178 



Phthisis, prophylaxis in, 277 
pulmonary fibrosis in, 180 
pyrexia in, 805 

respiratory movements in, 183 
social conditions in, 193 
treatment, 277 
tubercular, 219 

case of, 220 

chronic, 222 
varieties of : 

bronchiectatic, 260 

catarrhal, 199 

diabetic, 262 

dust, 261 

fibroid, 209, 211 

galloping, 207 

laryngeal, 250 

pneumonic. 198 

syphilitic, 266 

tubercular, 219 
Phvsical examination of chest, 16 
Pleuni, adhesions of, 51 
anatomy of, 51 
diseases of, 51 
Pleurisy, adhesions in, 51 
etiology, 51 
classification of, 51 
diagnosis, 61 

displacement of heart in, 56 
dull triangle in, 55 
efl'usion in, 62 
loc;il: from extension, 64 
patholog\% 52 
secondary or septic, 65 
simple, 51 

symptoms, 52 
Skodiac resonance in, 54 
suppurative, 65 

symptoms of, 66 
treatment, 62 
varieties, 51 
Pneuniatometry, 18 
Pneumonia, 125 

abscess in, 136, 143 
etiology of, 125 
climatic influence, 125 
exciting causes, 126 
Pneumonia, epidemics of, 125 
gangn*ne in, 136 
infectious, 127 
(i.*dcma of tlu^ lung in, 137 
pathology of, 129 
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Pneumonia, pneumonococci, 137 

pi*ognasi8 in, 137 

purulent infiltration in, 130, 143 

pythogenic, 134 
case of, 184 
temperature in, 185 

septic causes, 127 

spliucelus of lung in, 148 

stages of, 129 

symptoms, 131 

terminations, 136 

treatment of, 139 
Pneumo-tliorax, 88 

bruit d'airain in, 91 

diagnosis, 94 

displacement of heart, 98 

physical signs in, 91 

prognosis, 95 

symptoms, 90 

treatment, 90 
Potain*s cork adjustment, 76 
Pressure signs in pleurisy, 59 
Promontogno, health resort, 290 
Pulmonary circulation, 2 
Pyrexia, 805 

antipyrin, 807 

arsenic in, 805 

quinine in, 305 

salicylic acid, 806 

Quito, health resort, 290 

Ragatz, health i*esort, 290^ 
R&les, 39 

cavernous, 40, 42 

crackling, 41 

crepitant, 40 

sub-crepitant. 41 
Recruits, chest of, 18 
Reybard, 75 
Remak, 15 
liesidual tension, 5 
Resonance, amphoric, 44 

Skodaic, 54 
Respiratory function, mechanism, 8 

in new-born child, 3 

movement, 9 

schema for representing, 9, 13 

statics of, 12 
Rheumatism, aponeurotic, 47 
Rhonchal f remitas, 40 
Rickety thorax, 50 



Riegel, 99 

Rindfleisch, 111, 114, 227, 228 

Ringer, Dr., 80 

Riviera, health resort, 295 

Roberts, 68 

Rocky mountains, 290 

Roe, 68 

Roger and Barth, 88, 84, 88 

Rokitansk^% 284 

Rosentlial, 99 

St. Moritz, health resort, 178, 278, 287 
Salt«»r, 5. 6, 7, 164 
Samaden, health resort, 287 
Sanderson, Burdon, 9, 14, 15, 181 
Santa F6 de Bogota, health i-esort, 

290 
Sarcomata in mediastinum, 828 
Schema of respiration, 9, 13 
Schnitzler, 122 
See wis, health resort,. 290 
Sha[)e of chest, 17 
Sieveking, 18 
Simon, 186 
Skerrit; 206 
Skoda. 30, 33 
Skodaic resonance, 54 
Sounds, voice, 43 

varieties of, 44 
Spirometry, 19 
Spittal, 80. 38 
Sputum. eUustic tissue in, 45 

examination of, 44 

in ))hthisis, 204, 228 

in pneumonia, 128 

micro-organisms in, 45 
Sputum, mould in, 46 
Stirling, 15 
Strieker, 5 
Stridor, 40 
Sturgcs, 99, 127, 187 
Surgical treatment of bronchi-ectatic 
c^avities, 158 

of empyemata, 78 

of hydatids of the lung, 886 

of pleuritic effusions, 70 

of pulmonary cavities, 158 

Table of terms, 26, 838 

of thoracic resilience, 8 

of vital capacity, 19 
Taylor, F., 262 
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Tempei'ature in erysipelas, 182 

in pneumonia, 1^ 

in pythogenic pneumonia, 135 

in tubercular meningitis, 273 
Thompson, Reginald, 87, 60, 194, ia5, 

239 
Thoracentesis, 78 
Tlioitix, deformities of» 60 

alar, 50 

resilience of, 8 
table of, 8 

rickety, 50 

organs in, 21, 22 
Tissue, elastic, in sputum, 45, 204, 228 
Topography of chest, 20 
Tracings in emphysema, 118 
Tniube, 6, 12, 68 
Triangle, the dull, 54 
Trousseau, 63, 71, 72 
Tiiberclo, nature of, 186 

views of, 186 
Tubercle-bacilli {see bacilli) 
Tub(»rcular meningitis, 268 
Tuberculosis, 197, 222. 
Tumours, mediastinal, 328 

diagnosis, 331 

symptoms, 329 

varieties, 328 
Turbie-sur-mer, health resort, 297 

Ulceration of the bowel, 255 



Ulceration of the bowel, acute, 355, 
818 
chronic, 319 

treatment of, 318 
of the bronchus, 148 

effects of, 148 
of the larynx, 250 

Vesicular murmurs, 82 
Villemin, 186 
Voice sounds, 43 
Vomiting with cough, 824 
Voyages, sea, in phthisis, 293 
cases suitable for, 298 

Waldenburg, 18. 122, 239 

Walshe, 18, 36, 40, 68 

Waters, 115 

Weber, Hermann, 189, 195, 239, 288, 

290, 293 
Weigert-Koch method, 45 
Wells, Sir Spencer. 162 
Welch, 126 

Wiesen, health resort, 173, 287 
Wilks, 262 

Williams, C. J. B., 31, 40, 164, 286 
Williams, Dawson, 262 

Yeo, Bumey, 286 

Zeiglcr, 181 
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